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new and interesting plncnomena as those of which 
mention has betai made by M. Dn?l)ercincr, naturally ex¬ 
cite tlie wish to conneci them, if possildc, with the series of 
other pluvnoinena of nature already known. Kvery trial of 
this sort, howexei fruitless it may end, will at least contribute 
to show the object from mort' than one point of view, and by 
that means to facilitate the development of the mystery, 
I'lie Ibllowing observations were caused by a small publica¬ 
tion, to which we wisli to direct the reader’s attention. It is 
entitled. On Ihc fiewljj discoverrd and xhtij remark able Properties 
of Platinum^ and the Pneumatic Capillary Agency of cracked 
by J. W. Ducberelner. Jena 1823. In this pamphlet, 
A\c find, in J^age G, mider the liead “ Fruitless Endeax)OW' to e.v~ 
plain satisfactorily the nc^ddy-discovered Property of Platinum f 
the following remark: “ As the liydrogen is neither absorbed 
nor condensed by the metallic platinum dust, and yet tlie in¬ 
flammability of the former so mucli heightened, when in con¬ 
tact witli the latter, that it attracts oxygen in a diluted state, in 
wliich an electric spark cannot effect their union, the effect can* 
not be considered as pesuUingfrom any mechanical agency of the 
platinum ; but it must be supposed, iii order to explain the pha?- 
nomena satisfactorily, either that tlie hydrogen gas forms an 
electrical combination with the platinum, in which the former 
represents the exciting and inflammable agent, or the zinc, or 
that llic entire phaenomenon is determined by the peculiar 
form of the atoms of tlie platinum. On the former supposi¬ 
tion, we mast assume that hydrogen is a substance of a metal¬ 
lic nature; and on the latter, consider the spongy platinum, 
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with M_ Scliwt*iggcr, as ])()ssessing a crystallo-electric power. 
—In ordci* to exaininc these suppositions, I liave made a 
great miinher of ex})eriments, but have not yet obtained any 
result ill confirmation of eitlier. 1 brciught into contact with 
the explosive mixture, entire and bi’oken pieces of boracite, 
tourmaline, diamonds, finely jiowdered coal, graphite, silver 
and copper dust; and none of these substances effected, at 
common temperatures, a coiulensation of tlie gases. No con¬ 
densation of hydrogen occurred when 1 placed it in con¬ 
tact with })latinum tlust, and the following substances respec¬ 
tively: peroxide of manganese, caibonic oxide, carbonic acid, 
nitrous gas, and other oxides, I fuiiher exposed the plati¬ 
num dust to mixtures, 1st, of carburetted hydrogen and car¬ 
bonic acid gas; 2dly, of olefiant gas and caibonic oxide; 
3(lly, of the vajioiir of alcohol and carbonic acid gas; ^thly, of 
sulphuretted hydrogen and carbonic acid gas; but none of 
these mixtures became condensed or changed in their nature. 
I expected llie re\ersc; for 1 thought that the elements of 
water, which are eonlained in all these gaseous mixtures, 
would act upon each otlu r, and would by that means gi\e rise 
to new combinations, 'rhis and many other experiments, by 
which I endeavouretl to ascertain the relation of hydrogen 
gas, when combined with other substances, as in ammonia and 
sulphuretted hydrogeui, olefiant gas and carburetted hydro¬ 
gen, to platinum and oxygen gas,—convinced me, that tlie ac¬ 
tion of that metal Is eoufiiUHl to mixtures of free hydiogen 
and oxygen gas; and tliat its action is probably of a peculiar 
nature—tliat it is neither mechanical, electric, nor magnetic.” 

Although 1 perfectly agn^t with my tViend D<el)ereiner, 
that these remarkable ph.'eiiouiena aie owing to some 
principle of natnie^ yet I am inclintd to follow the hint thrown 
out by him in the passage just cited, to iii\estigate these pha?- 
nomena, after my own maimei, on the principles of crystallo- 
elcctricity; and to combine with them other phoenoincna, the 
union of the observations on W'hich will, perhaps, be useful for 
further invesiigaiioiis. An arrangement uf a scries of phauio- 
mena so as to connect any particular pluenomenon with the 
whole, in a natural manner, is alone what we understand by n 
theory in physics. With respect to my electro-clicmical theory, 

I am not satisfied, as is usually the case, by merely calling the 
chemical attraction an electrical one; by w hich change of name, 
it appears to me that but little is gained, so long as we do not 
refer the particular chemical changes of bodies to electrical 
laws, but continue to deduce them, in the old manner, with 


Dr. Black, from fixed caloric. The Voltaic battery has in a 
direct manner forced us to renounce the language of Black*s 

theory 
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tiicor}? of caloric in some parliciilar caseb. But while one 
says that tlie atoms or molecules of acids are electro-nega¬ 
tive, because they move towards the positive pole, and that 
tlie atoms of bases are eleclro-jiositivc, because they arc at¬ 
tracted by the negative polo; wdiile properties evidently be¬ 
longing to the entire masses of bodies are thus ascribed to 
the supposed properties of tlieir atoms—but little is actually 
gained; even w ithout considering bow relative the notions of 
acid and base are, by which alone the electro-chemical theory, 
winch is gi ouuded exclusively on the })htenomena of the Voltaic 
battery, and whicb only expresses these phaenomena in a more 
gc'iieral manner, is often involved in great perplexity- It is 
curious, howc\ei*, ihtit other j^huenomena, much longer known 
and not less ri'markable than tliose of the Voltaic battery—I 
iuean the cryslnllo-electric pbmnomena—should so little have 
attracted tlie attention of ])hiloso})herb, that they have not 
fomul their merited place either in the compendiums of 
natural })hilos()phy or of mineralogy; but have been referred 
b\ the uatiual philosopher lo the mineralogist, and by the 
latter again to the former, being merely mentioned occasion¬ 
ally III a not(‘. It is tlierefbrt^ right to say, at lust, to the neg- 
lecU'd guest at the holloni of the table ol natural philosophy. 
Friend, aj)]noaeh neaix'r ifit were only to see what would 
losult vN hen he should be seated at the top- I will therefore 
tauli avoiir lo (U'diu'e not only tlit‘ chemical, but also the ge- 
neiid atlraelKui of from these crystallo-electrical laws; 

for which iiason I must refer to preceding volumes of this 
Journal^. As we ohser\e all bodies to divide according to 
their crvsiallme texture, which is evcji the case wnlli the finest 
ehtinicai preei]>ilales, it is hard to eoiicei\e how it could have 
been sii]»posetl, that ciystalliiK* di\isilnlit\ ends where our mi- 
croseoi)!c obserxatlons terminate; and that liquids consist of 
s])bcrical alom-., so tliat the tiniiis Injind and Xiilhouf form arc 
synoiumons; whde the ithas of Matti'i* and ol* I’orm are in 
llu’ir nature in >i'])arable. I'he notion of a litjuid being no- 
tliingelse than that of an infinite mobility; that is, if we sup¬ 
pose (hat the uni\(asal attraction ofbodics dej)ends ujion cry- 
stallo-electrical laws, by a liquid will be meant an electric in¬ 
difference to all the crystalline differentials. Not only when 
wi* siipjK)se tlie infinite limit of divisibility obtained, wliich 
supposition is unneccs'-ary even in the malhrmatival analy$is<^ 
tlie notion of crystalline differentials will disa}i})ear. But it is 
a shallow presimiplion, when we suppo^", wath the notion of 

* Sec vol. V. pp. 4i)—74, voL vi. [ip. 250, 254, vol. vii. pp. tiQ2 — 
515; vol. viii. p. it07; ^ol. xi p|)- 54, 530, 435; \oI. xiv. pp. 510 


308, and a Jo; voi. viii. | 

—510; ^ol. XXV. pp. 158—173 
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a liquid, to lunc atluiiied tlu* liinil ul tlie infinite even in idea. 
On the other hand, we find, wlien we take ex))ericnre for oui 
guide, one and the same body—as for instance, acetic aci<l—at 
one and tlie same temperature appear as well in a crystallijic 
as in a liquid or gaseous form, those states being dependent 
only on various pressures of the atmosphere And we knew 
long since, that in some experiments on the polarisation of 
light, some litjuids produce effects which are dependenl upon 
a crystitlline tlouble relVaction of the rays of light; as for iii- 
stance, camj)hor has in its solid state a double refraction, 
and reproduces, in the well known experiment of Malus, the 
double image which has disapj)eared; but it retains that pio- 
perty in its liquitl state, of which I have convinced myself b} 
an experiment instituted expiessly for that purpose, llie 
same is known to be the case with camphor dissolveti in sj)irits 
of wine. K\en polarisations like tliose of crystals of attrac¬ 
tive or repulsive axes appear in some liijuids. The crystal¬ 
line nature of the differentials of many liquids can be pro\ed, 
therefore, by direct experiment. In this our differential cal¬ 
culus of physics, the step is therefore unavoidably tukeii to 
consider the elastic fluids under the same point of view as I 
have done in the former series of this work (see voJ. v. p. (>()). 
Indeed this assumption, though at \ariaiice with ll)e some¬ 
what surprising notion commonly entertained on that subject, 
has already obtained the assent of several exact chenirttsf. 


The experiments of'Mr.Perkin'> on this subject will soon he made Know n. 
•f Compare, for instance, the Jirview of (/ic pnnnpal Fratnus of iJu pu - 
Stale of Cheynibtiy; hy Pmlessor Von Ittner, Kreihiirj^, On the 

other hand, 1 must ht (.xtu'-ed tor not pacing an} attention to what M 
Osanu has stated in reiiiin! to iny tlicor}, in his 'freatise on thoiC substai 1 1 s 
which congeal when heated, and become liquid again upon coolings in¬ 
serted ill Gilbert*'' .hmah, vol. Ixi\. p. 283- 300. M, Osanu completed 
the greater pait of this 'IVcatisH under ni} direction, and made most of 
the expeniueiits contained in it in my jii'csck e, and in my laborator}. 
But it is to be wished that ho had given a greater degree of perfection to 
his more recent labours, and particularly that he had paid more attention 
to the diminished solubiht} of lime, as also of several other snlislances 
at an elevated tempcratiue. 1 must also refer him to some other tilings; 
particularly to the remurKable ob'^ervation made b) M. Biuholz on the 
crystalline precipitate of the sub-nitrate of bismuth, even when dissolved 
in an excess of water, by the mere increase of heat; wliicli latter phieno- 
menon M. Osann has citcfl, in p. 300, in a very incorrect manner, because 
lie has not taken the ti ouble to read attentively the passage cited from 
Buchoiz^s to the KxUiuxon of Chemistry, No, 11. p. (>0, and 

No. III. p. 1, M. Osann his in eva’ry respect been precipitate in his 
publication. lie has o^rlooked, in liis hurry, that the theop' which ho 
considers as peculiarly his own, is the very same as that of M, Gay-Lussac, 
which 1 had mentioned in my Essay, which has been attacked, but scarcely 
read, by M. Osanu ; u theory which was given up by M. Gay-Lussac him- 
sclfin tonsequenee ofhis oven further experiments. 

The 
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Tile phsenomeJia of light, whicli appear by a sudden com¬ 
pression of the air, but never on a slow compression of it, 
however powerful, will be deducible from an electric rever¬ 
sion, when considered under the same point of view, which is 
often indicated when bodies in the same electrical state are 
quickly moved towards each other, that the weaker electricity 
is opposed by the stronger, as is the case with magnets. It 
is an opinion which contradicts itself, to suppose that those 
appearances of light are owing to a mechanical expulsion ot 
caloi'ic wliich has been chemically fixed in tlic air. In order 
to cover a little this contradiction, it is said tliat the capacity 
of the air for caloric is diminished by compression: but this 
means nothing else, we would say, but that light and caloric 
become free, because they become free. Besides this, such a 
peculiar explanation cannot assign any reason why those ap¬ 
pearances of liglit are never elicited by a rapid compression of 
hydrogen or azote, but alw ays in a high degree in that of oxygen 
or halogen [clilorine]. Neither can the favourite theory of fixed 
caloric assign any groiuid of distiTiction in this respect with 
regard to the last-mentioned gases, since they, like the former, 
consist of a ponderable base and of fixed caloric. Why, 
tiierefore, does this fixed caloric appear with such strong light 
only in those gases which are attracted to the positive pole of 
the X'oltaic battery, viz. in oxygen and in chlorine? Accord¬ 
ing to my crystallo-elcctrical theory, I can wntli good reason 
assume, that tlie crystalline differentials of the last-mentioned 
gases repel each other wdth a predominant negative electricity, 
on account of their l)eing attracted by the positive pole of the 
Voltaic battery at the moment of their becoming free. If 
thert'fore such gases are forcibly compressed, it is the positive 
electricity which is excited by the electric reversion of the poles 
of many rapidly approaching crystals. But it is knowm, that 
positive electricity possesses a strong radiating power, whicli 
negative electricity, constantly appearing in a faint light, is de¬ 
ficient in. It is therefore the latter, which according to our 
crystallo-electrical tlieory will appear in a strong compres¬ 
sion of hydrogen, and generally of all those gases which are 
attracted to the negative jiole. For this reason will the com¬ 
pression of such gases elicit caloric only, and not light. It 
should not be objected that a decided manifestalion ol electri¬ 
city has never been jicrceivcd in these appearances of light; 
for as the jiroclucts of both electricities, viz. light and heat, 
are present, the appearance ol'lhe electricities separatel)' can¬ 
not be expected. Moreover, tlie crystallo-electrieity is here 
meant, w’hicli, as is well know^n, imparts itself but with diffi- 
ciihy, w'licre it appears the more powerhil, as is the case in 



8 


Dr. Schweigger on Prof. Doebereiner's 

the tourmaline. But every thing which facilitates the ap¬ 
pearance of the electricit)? will be favourable to those appear¬ 
ances of light and caloric in the compression of the gases, ac¬ 
cording to iny theory: and that this is really the case, I shall 
now proceed to show. The paper on “ The Light jn odnced by 
the Discharge of an Air-gun f by Mr. John Hart, inserted 
in the Journal of Science, vol. xv. p. 64, affords an interesting 
confirmation of the theory now proposed, and shall therefore 
be given as an Appendix to the present essay. All the ex¬ 
periments made by Mr. Hart, in order to })roduce light by 
the discharge of an air-guj), failed, until he accidentally dis¬ 
charged some paper wadding, when he perceived a faint light, 
which, however, he could not reproduce by a rcj)etiti()n of 
the experiment. He therefore tried other Irodies: but neither 
clean dry silk, woollen, paper, nor wood, would answer, and 
even shell-lac only succeeded occasionally; whilst sugar, but 
especially narrow' slips of glass, never filled in producing the 
effect. It appeared at length that e\eii some particles of lime 
or sand produced a luminous discharge, and that when sand 
or fragments of sugar were held at the muzzle of the air-gun, 
while the stream of air was rusliing foith, they appeared huni- 
nous. We find this paper translated in the Annates d( 
tom, xxii. p. 436-139; and the Kdittu’s, in coiifirinalion of 
Mr. Hart’s results, observe, that when we blow with a clean 
pair of bellow's on even the most delicate electrometer, no sign 
of electricity is obtained; whereas when the bellows contain a 
little powder or ashes, the electricity produced is very strong. 

Mr. Hart explains these plimnomeiia by the electrical fric¬ 
tion of the bodies. But he will liardly lx* able to state, why 
the bodies which so easily beccmie electric, as silk, woollen, 
and shelUac, would not answ^er in his experiments; while it 
was only necessary to throw the silk on the floor, so that it 
might become dnsty^, for a luminous discliargt* to take jilace. 
With these ex})eiiments the following obserxatioii may be 
connected. I have received from General von Hell wig (w'ho 
long since intended to make experiments on the coinpresslou 
of air by an liytlraulic-press, like tlu^se lately instituted in 
Englaiicl) a glass apparatus for })roducing fire by compression, 
constructed in a- most convenient manner, like that repre¬ 
sented by M. Thenard in his Traite dc Chnniv, tab. xxii. 
fig. 3. The polished bore of the tube in wliich tlie accurately 
fitting piston moves, is scarcely hall' an inch in diameter, 
whilst the glass forming tlie tube measures about an inch 
in thickness. The appearances of light upon the violent 
compression of the air are very easily j>ercrptible in this in¬ 
strument; and w'hen a small piece o\ amaflou is affixed to 
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the hook of llic pisfoi), it usually becoines ignited at the first 
stroke, by a most vivid flasli. M^hen the amadou is not used, 
a more poMerful stroke is necessary for tlie production of 
light; and when the piston is perfectly clean, one may some¬ 
times rej^cat the experiment ten times before that eflect is pro¬ 
duced. 

The smallest ])iecc of amadou, however, fixed to the hook 
of the piston, facilitates tlie evolution of the light, and heightens 
its brilliancy. Care only is to be taken tJuit it may con¬ 
tain many fibres, and for that reason it should not be com¬ 
pressed with the lingers. It is strikingly manifested by this 
experiment tliatthe amadondoe^ not act a increly passive part 
when ignited by the flash, but lluiL it contributes to the easier 
excitement of the light, ^^Iuch is too brilliant to be mistaken 
for the w’cak c</inl)ustioii of some ])oints of the amadou, 
when glowing under the smoke. Tliere can be no doubt that 
this is the llicl, when we conifiarc the exjn'i’iinent with those 
of Mr. I lart already ci^ed. ^s’ow it is well known that tlie 
projecting fibres t)f ainadon best adapt it for the a\)sorptiori 

of eleclritity- It hud} announced in a French Journal, 
that this substance is ]iarlienlarly rcinarkable I’or this proj^erty 
of thawing t^h eli ieity (rom eleetrilieil bodices, and that with ra¬ 
pidity and in gival quantity: and MM. lAdlwre-Gineaii and 
Fouilhl havr* iitluall} found that a piece of' this sid)stanee ab¬ 
sorbs clectiicity, when placed ojJj)osite to a charged conduc¬ 
tor, at a gre-iler distance tljan <*\^n a metal })oint. If it be 
made \jet, hov.evei, tliij projui tv v.iiicli e^idently arises from 
its fibrous aiul sjumg} structure, becomes diminished*. 

i'he amadou in the aj)])aratLis tor producing fire bj compres- 
sujii above described, operates altogether with the same modi¬ 
fications. 1 sulvtitiitecl for it nu tallic point'-, and they also 
appeared to a ( onsitlerable degree to favour tlie appearance of 
liglit, though not to the same exlcjit, as the action on such 
tender electrical crystals as our theory sii})poses to exist in 
elastic fluids depends so much upon tlie softness and abund¬ 
ance of tlie points. 

NiJW' let a metallic amadou be conceived ; that is, the eflect 
of metallic points united with the spongy structure; and this 
moreover in n inelnl, like jdatinnm, easily ignited by electri¬ 
city will not such a metallic sponge greatly facilitate the 

development 

^ See Gilbert’s Amialen^ b'lnd ; or the new bcries, band lik p. 127- 

]' While cojipcr is easily incited in a moderate fire, and platinum is in¬ 
fusible, they become reversed with rc^pc^t to electric fire; from which lat¬ 
ter circumstance it has iisuallv been concluded, that copper is a far better 
conductor of electricity than platinum, which of all the metals is also the 

Vrtl. 64. No. 315. JulTf 1821-, B worst 
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development of electricity by the agency of points, in mixtures 
of gases strongly opposed in electric polarity? and this in a 
gi eater degree proportionably to the tendency to development 
of the electricities under ordinary circumstances, that is, the 
further those gases are distant from each other in the electro- 
chemical series, or tlic more powerful their inclination to com¬ 
bine. But v\e are unacquainted with more strongly opposed 
electro-chemical poles tlian oxygen and hydrogen, which are 
the extreme links of a series formed by arranging all bodies 
between the two wires of the Voltaic battery. 

But why does platinum contribute in so distinguished a 
manner to this combination ?—Because it is best adapted for a 
spongy mass, by its not melting in a common fire. The 
metals nickel and palladium may be added to platinum Avitli 
regard to tliis latter ajititude. According to Dulong and Tlie- 
nard’s observations, the ‘‘platinum in the spongy state strong!}' 
calcined, loses tlic j>roperty of becoming incandescent; but in 
this case, it causes the combination of the two gases slonly, 
and without a very sensible raising of the temperature’*':” wdiicli 
is according to our theory, that il' the jioints of the ])Iatinum 
sponge are made to melt in coiiscfjuence of a strong calcina¬ 
tion, and by which they lose their angles, the experiment, which 
is founded on the agency of points, will be less successful. 

Agreeably to this theory I had oficred the ^upj)osition, that 
platinum jjovder prepared by mechanical means would o})e- 
rate with still Jess energy : and this is really tin ra e. In the 
same manner, a Mnootli and thin leal ol platinnin docs not 
operate until it is crumploe); which again shows the iiillucnce 
of points. Tile exjii^rimeiits whi( li the IVench ch. mists made on 
the agency of some metals in the d(H’oin]>osilion of ammonia, 
arc beautiful and infrenious. 'Fhe observation, first made In 
Thenard, is to b<‘ Ibund at huge m llie loiiiui sciica ol' this 
Journal (see band ^ii. j), 201?, ^c.), and e\en at that time I 
added an ap})endix, in order to explain tliis remarkable ph;e- 
nonienon according to the laws of crvstallo-electricitv. In like 
manner the obser\ations of Gay-Lussac on the decomposition 
of the vapour of prussic acid must be considered as support¬ 
ing this theory (see band xvi. p, 11<). MM- Dulong and 
Thenard, at the conclusion of tlieir memoir occasioned by the 
ingenious experiment of Dcebereiner, expres:^ the supposition, 

worst conductor of heat It is probable, however, that the ground of the 
former property lies still deeper, and pcr]ia{)s in this new l}-diseo\ered prin¬ 
ciple. It nia^ also l>e mentioned here, that M, Hildehrandt, in Ids Treatise 
on light emanating Iroiii electrical points, attribute^ to platinum a great 
power of exciting it. 

♦ See Phi!. Mag. vol. Jxii. p. 284. 
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lliat an opposition may exist between the noble and inferior 
metals, so far that the latter are favourable to tlie decompo¬ 
sition, and the former to the union, of gases- But this is very 
doubtful : for without considering that chemical combina¬ 
tion and decomposition are not different in principle, and are 
under most circumstances inseparable, those very noble 
metals and their oxides are the most powerful agents in the 
decomposition of oxygenated water, that is, the expulsion of 
its oxygen with the evolution of caloric and light- The ex¬ 
periment with the aphlogistic lamp, which is the very reverse of 
M, Thenard\ experiment with ammonia, most easily succeeds, 
next to platinum, with iron w'ire; in which therefore the iron, 
which promotes the decomposition of the ammonia as well as of 
the prussic acid, at an increased temperature, also favours the 
union of oxygen and hydrogen at the same elevated tempera¬ 
ture. I( is not to be denied that tlie experiment with tlic aphlo- 
gistic lamp dci^euds also on the fullness of the points ol con¬ 
tact; and that we therefore find the union of the gases to be 
favoured by the same cireiiinsUuiec by which the fonnatif)n of 
eiystiils is ju'omoted. Wdieii attentively considered, chemical 
and crystalline attraction will apjicar to be the same, as it is 
w’ell know'll that every eliemical precipitate appears in a cry¬ 
stalline form under llie mieroscope. '^I'his is illustrated by a 
veiy interesting exj)erhnent made by my friend M- Vogel, a 
very ingenious eheinisl, forniei ly a I'esideiit at Bayreuth, whose 
early death was a gre^at loss to the science. lie first observed 
(he combination of oxygen and hydrogen at a low tenipera- 
Uire, under the influence of charcoal- It is true, that in this 
experiment charcoal impregnated with hytlrogcii must be em¬ 
ployed, by which the atmospheric air becomes at the same time 
deoxygenated* If, how'ever, one sliouUl be inclined to reduce 
that power of the charcoal to a mechanical principle, it should 
also be considered, that the hydrogen will be more perfectly di¬ 
vided, and most fully in contact with the oxygen, when mixed 
with the latter in a gaseous form, than when previously absorbed 
by the charcoal: and when we consider, moreover, that hydro¬ 
gen not only adheres mechanically to the charcoal, especially 
when absorbed with water, but becomes condensed, it ought 
not to be forgotten, that hydrogen and oxygen may be greatly 
condensed in the gas blow-pipe, and will remain for years in 
that state, without combining with each other, wheii tlie com¬ 
pression is effected slowly and quietly. In this interesting 
experiment of M- Vogel likewise we find that the many points 
of contact effect the union of the gases. I he effect, how¬ 
ever, in this instance is more slf)w and feeble than in the ex¬ 
periment of Doebereiner. 

B 2 
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This is what I had to state, from the crystallo-electric theory, 
respecting the new mode of producing lire, discovered by Prof. 
Dct'beroiner. I do not consider this explanation as entirely sa¬ 
tisfactory; but I think it not unbecoming the present state of 
natural philosophy, if at least I have succeedetl in thereby con¬ 
necting it with the other })hiEnoniena of nature: if any thing is 
to be advanced on this subject from the electro-chemical theory, 
it is only the crystallo-electricity that can throw any light upon 
it. As hydrogiirelted carbon stands near to the zinc in the 
positive electric series, while oxidated carbon is otill move ne¬ 
gatively electric than silver or platinum, it was certainly in tlia( 
respect a very ingenious supposition of M. Doebereiner, when 
he comj)ared the activity of the hydrogen with regard tt) the 
platinum* to that of zinc; and that he so far tlioiigliL of the 
excitement of electricity by contact. Soon afterwards, lunv- 
ever, he renounced this theory, in his public reading bcfoi e 
the Assembly of Naturalists at this place (I lalle), wliich at ))re- 
sent would be own less tenable, as even carbonic oxide gas is 
made to unite with oxygen by the ])hitimiiii sponge, as we 
have just seen from the dissertation of the French chenii‘^ts+, 
Witli 1 ‘egard to llie electro-chemical exjdanatioj), it aj)[)ear'> 
that the above vu'w of crystallo-elcetricitv alone remains. 

For the illustratioii of the preceding Kssay, T will add an en¬ 
cyclopedic review’^ ol'my crystallo-electric theory-, the consideia- 
tion of which gains in interest on account of l)a*beren*cr’s 
important experiments. This w ill be nearl}'as ])ul)lis]ied at 
a Ibrnier j^eriod in tlic lJ)iivrrsal Pnrifclopcdia^ conducted b\ 
ErscJi aiul Gruber, under the article Allractiou 


11. I}cscription of a Ilyd) a- pnnimalir l^innp Jar cnnipi 
Gases or other elastic FLiids, By Mr. Saaii fx Seawakd. 

2b the Fjditors of the Philosophical MagaAne and Journal, 
Gentlemen, 

T he accompanjdng description of an h^dro-pneuuuitic 
pump, which I have invented for the pressure of tt)m- 
pressing gas, would have been forwarded to you a long 
time back, but I was desirous of seeing the machine tried be¬ 
fore I offered it to the attention of the public. Being now 
fully satisfied on this point, as it performs all that was ex- 

* See Phi!. Ma". vol* Kii. p. 201. t Ihid. j). 285. 

J Wo purpose to give a translation of this account of the crystallo- 
electric theory in a future Number. —Edit, 

. peeled 
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for coitiprc^iiing Cxases or other elastic fluids* 

pected from it, I tuke the earliest opportunity of submitting 
it to your notice. 

The original idea is due to Mr. David Gordon of the Lon¬ 
don Portable Cias Establishment, who published his views on 
the subject some time back in the Repertory of Arts,—though 
I believe this is the first pump of the sort that has ever been 
made. 1 am yours, &c. 

Feb. IH, 1834. SamUEL Seaward. 


In conse(iucnce of the general use to which gas is likely 
to be brought when highly compressed, it becomes important 
to ascertain the best luelhod of reducing it to that state, so 
that it shall be ino^t useful and advantageous to the public. 

The presrMU method of compressing gas is attended with a 
great many disadvantages: these principally consist of a con¬ 
siderable loss of gas during the operation of compression, an 
immense loss of ])OM'er in consequence of the gas not being 
com})letely Ibrced out of the ]>ump barrel, aiul the excessive 
wear and tear of the machinery employed ihercin. 

The jMiinp that has hitherto been used for this purpose 
consists <d' a barrel well bored out, open at one end (as A, 
fig. 1, Plate I.), with the two valves r and d at the other 
end; and the solid piston R working therein. Tliis is, j)er- 
ha]»^, the best possible arrangement of the piston purnj), and 
is the one atlopled by some of the first engineers and machi¬ 
nists. 

Now, in the using of this ])imip it is impossible that the 
j)ist()n can be worked so close as to strike the bottom: there 
must be some space for clearance, otherwise there would be 
great danger ol'tlamaging the valves, or doing other mischief. 
Sa>, in a pump of I'i-inch stroke and 5 inches diameter, the 
spaces allowed between the bottom of the piston and the bot¬ 
tom of the pump shall be onc-eighth of an inch, which is no 
great deal; now as the ojieration of compression goes on, this 
space w ill be gratlually increased, and when the gas arrives at 
a pressui e of 30 aliTiO'*j>hcres, or 450 lbs. tipon the square inch 
(wliich is the average pressure employed by the Portable Gas 
Conqjanv), there will then be the enormous weight of 9000 lbs. 
acting against the bottom of the barrel and the piston, which 
will naturally cause them to recede the one from the other; 
and from the actual spring of the cranks, the looseness and 
w^car (jf bearings, spring of the connecting rods and cross- 
heads, and even of the bottom of the pump itself, we may 
fairly conclude that under this great pressure the piston does 
not come within one quarter of an inch of the bottom; con¬ 
sequently there remains that quantity of gas under the great 

pressun^ 
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pressure of 30 atmospheres, which cannot be forced out, and 
which, as the piston recedes for the return stroke, will expantl 
in the barrel, and occupy a great part of the space; thereby 
preventing the admission of enotlicr full charge. 

And this is one of the great defects of this sort of pump; 
for, allowing the space to be one quarter of an inch, it will 
be just one forty-eighth of the whole capacity of tlie pump; 
and, adding to this tlie ^>pace left by the rising of the eduction 
valve d, which will remain open until the piston has receded 
a little in the return stroke, we may doubtless presume that 
a portion of compressed gas, equal in volume to one-fortieth 
of the whole stroke of the pump, remains beliiiid every time 
in the barrel: therefore, when the pump commences working, 
and the gas in the receiver arrives at a pressure of 10 atmo¬ 
spheres, only three-fourtJis of the gas is forced out of tlie 
barrel;—at 20 atmospheres, one half;—at 30 atmospheres, 
cue quarter;—and when it arrives at 4-0 atmospheres, the 
punij) will cease to act, as the compressed gas which remains 
will expand itseli', and fill the whole liarrel: therefore no 
more gas can then be admitted from the gasometer. More¬ 
over, tliere is an actual loss of gas occasioned by the leaking 
of the piston, which is a failing tliat tliese pumps aie all more 
or less liable to; for, whether they be jiacked with metallic 
rings, cupped leathers, or hemp packing, still there will be some 
escape under this great pressure: and if the leathers itc. are 
screwed up so hard as totall}’^ to prevent the escape of the gas, 
the friction will become immense, consequently one-half tlic 
power will be absorbed, and thus ^ery little ad\anlage would 
be gained by the remedy. 

These observations will, it is presumed, place the defective 
operation of the common forcing pump in a clear point of 
view, and will naturally lead us to comprehend the advantage? 
of the hydro-pneumatic pump. It will have been observed, 
that the great evil in the common pump is the space or cavity 
that is left when the piston is down at the bottom of the 
stroke. Now the remedying of such evil is the primary object 
sought for in this improvement; for this purpose a quantity 
of non-elastic fluid is introduced into the chamber of the 
pump, which, filling up the whole of the cavity when the pis¬ 
ton is down, necessarily forces out every particle of the com¬ 
pressed gas; the method of accomplishing which will be 
readily understood in the description of the new pump. 

Fig. 2 is an elevation, and fig. 3 a plan of the hydro-pneu¬ 
matic pump. A A is a frame for supporting the machine: the 
pump consists of two chambers B and D; in the chamber B 
works the solid plunger C, through a cupped leather (r), by 

means 
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means of the crank (n) and tlie slings (mm), D is the pneu¬ 
matic chamber, at the top of which arc placed the induction 
valve (c) and the eduction valve (r): over the latter is placed 
a small vessel {g) with the pipe h leading to the receiver. 

Now when the jdunger C is at the bottom of the stroke, 
as shown in fig. 2, tlie pneumatic chamber D is then to be 
quite full of oil or some otlier non-elastic fluid; and for further 
security a small cjuantity of oil is also to be above the eduction 
valve (c):—when the plunger C is drawn back, the oil in tlie 
chamber D will sink to the level of {rs), and the space will 
then be filled vvith the gas, which will rush from the gasome¬ 
ter through the pipe (f ) and valve (e): but when the plunger 
is again forced down, the oil will rise to the same height as 
before, again filling up the whole capacity of the chamber D, 
and forcing out every particle of gas through the valve (c); 
and so on alternately- 

If, through the increased pressure, or from some other 
cause, the oil in the chamber J) should not be quite sufficient 
to fill up the whole cavity on the return of the plunger, it is 
of no consequence, because the moment the valve (c) rises 
e\er so little, the oil ^\hich was above the valve will ^lescend 
and disj)lace the gas in the chamber D. The vessel g is a 
small rt'scjvoir lor the oil, anil to receive any drainage from 
the gas : tlu* tube (/ ) is tor ascertaining that the proper quan¬ 
tity of oil is in the ap])aiatns, or for supplying more when re- 
quii eil. 

It is ])()ssible that a trifling leak may take place tlirough 
the vahe (r); but tliis will be of little consequence, as the 
1 ‘scapc of a small (|uantity of a non-elastic fluid back into the 
chamber D is not attended with a twentieth part of the in¬ 
convenience to whicli the escape of the same voliuiie of coin- 
j>ressed gas would be sulyect. 

Now the particular advantage of this pump is, that tlie full 
charge of gas is forced through the valve (c) at every stroke of 
the piston, whether the pressure be equal to 1, 10, or 50 at¬ 
mospheres. Indeed there arc no limits to the degree of com¬ 
pression of which this pump is capable; provided the parts of 
the machine be sufficiently strong to withstand the strain, and 
an adequate power be employed; while it is supposed that 
the ojieration of the common pump is not capable of extend¬ 
ing beyond a pressure of 30 or 40 atmospheres. 

The following diagram will furnish an easy method of as¬ 
certaining the j)ower required to work the above pump suffi¬ 
ciently near for all practical purposes. 

Thus let the straight line A B be divided into 32 equal 

parts; 
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parts; of which makeGB = 16; FG = 8; EF=:4; DE = 2; 



CD = 1; and AC=1. Then if wc consider this whole line 
equal to the space which the pliinpfer moves over in one stroke 
of the pump, it is plain that at B, the coimnencenient ol* the 
stroke, the force will be etjual to one atmosphere only, repre¬ 
sented by the vertical line Bi: but when the })lunger has 
reached G, it will have made half a stroke, and the force will 
then be equal to 2 atmospheres, as show n by the line G^ = 
2 xB/>. Ao;ain, when the plunder is at F, it will have made 
three quarters of the stroke, ami tlie ibree will then be e<jual 
to 4 atmospheres =F/==4B/j; and so on, until the })hji)iPC‘r 
arrives at C, when it will havt' made part of the stroke, 
ancT the compression and force w ill then be e(jiial to iV2 atiuo- 
spheres equal the line CV = ^t2 x BA. 

Therefore if we consider f(\ Sic. as so many straioht 

lines, then will the areas GA, h'/>, E/j Dc, iN^e. be nearly as 
the momenta of the ])lun^er passing over the several spaces 
BG, GF, FE, &c. Bui these several areas GA, E/j 

See. are all equal to each other; (heivfbre the w liole of tlie 
momenta of the plunger passing through the s})ace BC\ 
will be equal five times the area G g A B; that is, equal to 5 x 

.5 X li X 1G= 120. 


To this must now be added the momenta of the plunger 
passing from C to A, the last part of the stroke, which 
will be as 32 x 1 = ^>2^ ; which added to the above gives 152. 
We have now to deduct the pressure of one atmosphere which 
has assisted the ])limgcr in passing over the space BA; that 
is, 32 X 1 =32, which taken from the foregoing quantity will 
leave 120 for the whole absolute momenta of the plunger. Now 
divide this quantity by the number of parts in the line AB 


* Because when the gas in the chamber is compressed equal to 32 at¬ 
mospheres, it will then raise the valve and make its escape into the re¬ 
ceiver, as we suppose the pressure not to exceed 32 atinospncres. 

( = 32), 
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( = 32), and it will give 3| atmospheres, or 56i lbs- per square 
inch for the average force on the plunger during the whole 
stroke, when compressing gas etjual to 32 atmos^eres. 

Therefore as the pump acts but singly, if a fly-wheel of 
sufficient weight be employed, a power equal to about 30 lbs. 
on every square inch of tlie area of the plunger will be nearly 
ailecjiiulc to llie working of the pump, 

II’gas of the pressure of only 20 or any other number of 
atmospheres less than 32, be required, the necessary average 
power for producing it can readily be ascertained from the 
same diagram: for let the line represent the proposed 
pressure, then cutting off the upper part ol‘ the figure by the 
lin c ?«/?, parallel to the base AB; and calculating the remain¬ 
ing area, in the manner already described, it will give the re¬ 
quired power. And if the pressure should I)e rc(|uired to be 
more than 32 atmospheres, then by increasing the height of 
the diagram towards a c in the manner already shown, we 
<‘a!i also in that case estimate nearly the necessary required 
power. 


III. Introduction to the Sixth Sccfio7i of Astronomical 

Observations. 

[Contiiuu’d from vol. Ixiii. p. 443.) 

6. Observations of circumpolar Stars. 

reduction of the observations of these stars to the 
Iteginning of the year 1820, was undcrUiken by Mr, Arge- 
lander, vdio lias been employed since the autumn of 1820 as 
assistant in the Observatory, and has already obtained by ob¬ 
servation and calculation many results usehil to science, of 
which I exj)ecl to publish in the next section of my Observa¬ 
tions such parts as belong to the subject of this wnirk. The 
fundamental catalogue of Kdnigsberg is the foxmdation of the 
present computation; the reductions have been made by the 
small tables, the publication of which Professor Schumacher 
has kindly undertaken. In the following tabic, which is ar¬ 
ranged according to polar distance, the first column contains 
the mean of observations made above and below the pole, the 
same value having been given to both from the pole to a Au^'igcB 
exclusive; and i'rom this star down to the horizon the value 
of the lower passages having been diminished according to a 
scale supplied by the observatories themselves- The remain¬ 
ing four columns contain the differences of the determinations 
obtained in the four different ways from the mean ones. 

Vol. 64. No. 315. Julp 1824. C 



upper Passaffe. 


East, J West. 


Ix>vier Passage. 


East. 


West. 


{ Ursie Min. 
y Cephei 
j 3 Un.® Min, 


Draconis 


/3 Ccpl^ei 
M Ursre Maj. 
fi Draconis 
et Cepliei 
66 Draconis 
fi Cephei 

10 - 

P. XX. a22 
0 Draconis 

^ 1' Ce|>. I)e^. 

48 Dra<*onis 

S CVpliei 
>- 


53 Draconis 


+0103 


+00-25 
+ 0-033 III 

9 

6 

9 


+0112 
8 - 

9 + 

15 + 

94 

11 

12 

91+0010 


12 +0-150 


I i +0 006! 9 


9- 0-113 
11 “ 

9" 

10- 0019 


3 - 


8—0 0j7 
3 +0-051 
12 +0-026 
6 _0-0l8 

40-012 
6 - 0-022 


40034 lo'-i-O OTl 
-0003 6] —0028 
^0048 6-0033 
+ 0013 640-071 
+ 0 069 7 — 0-002 
I-O 13 O 11 -0037 
-0 003 14 - 0-082 
40-040 7—0-09 
40025 8 


+0-113 110 -0-027 ' 9 
40-036 8-0023 5 
-0*025 36 -0 004 32 
-0-023 6 + 0-028 1 5 
-0-006 21 +0007 121 
9 - 

9+0 012 
12-0-116 6 
11 —0017 9 
+0-028 I 9 - 
+ 


i Cygni 
3 Lai-ert® 

1 <r Cygni 
fi Ursac Maj. 
c Cyg. pra*c. 

— - SClj. 

C>gni 
» Persei 
1 A) Cygni 
S Persei 
a Aurig® 

■sp Urs® Maj. 
K Cygni 
i Atirig® 
y AndrOtned. 
*7 .Aurigs 
/3 Persei 
y Cygni 
I Persei 
n Herculis 
y BootU 


BeskiesUiM catalogue M. Argelander likewise computed the probable errors or 
the single oliaervuttun of cnch star, and found them as follows: 


2 
6 
9 
9 + 
9 
8 


>+0019 
i +0-031 

12 -0-076 
7 +0*008 

7 

_9 

+0-129 

+0096 


14 -0-022 
10 + 0-100 
9 


7 40 132 
9-0-143 
+ 

+ 

+ 














































































MJt a ft 9 ^ 



Declin. 


UrsiE Min. 
Ccphci 
Ursce Min. 

Oraconis 

Cephci 
Ursa; Maj. 
Uraconis 
Cepliei 
5 Draconib 
Ccphei 

O- 

P. XX. 222 
o Draconis 
^- 

2 Ccphci ITcv 
48 T)i aconis 
a Cojihei 

5 — . , 

53 r>raconis i 
i Cephci ) 

33 Cygni 1 

fc Ccphci 
« Casbiopeije 
40 Draconis 
V. XXl.33( 

c Draconis 
y Ursa* M;ij. 
P. XX. 301 
5 1 Dricoiiib 
K Cvffni 

P. XXI. 32 
20 Cygni 
0 Draconis 

y - 

i Cygni 

3 Uacertri* 

1 <r Cygni 
n Ursr^ Maj, 
c Cyg. praec. 
— seq. 

(f - 

a Persei 
1 Ai Cygni 
3 Persei 
a. Aurigae 
Ursae Maj. 
a Cygni 
t Anrigx 
y Andromotl. 
n Aurigae 
0 Persei 
r Cygni 
1 Persei 
» Herculis 
y Bootis 
0 - Cygni 


o / 

78 21 
76 37 
74 54 
72 29 

70 47 

70 19 
69 46 
62 43 
61 55 
61 49 
61 28 
61 8 
60 18 
59 49 
59 10 
59 3 
58 22 
57 35 
57 3^ 
57 10 
56 33 
56 9 
56 2 

55 46 
55 33 
55 24 
55 22 
55 21 
54 42 
53 50 
53 6 
53 2 
52 50 
52 32 
52 26 
51 31 
51 21 
51 20 
50 22 
50 13 
50 6 
50 6 

49 18 
49 13 
48 47 
47 12 
45 48 
45 28 
44 39 
43 33 
41 28 
40 59 
40 15 
39 41 
39 29 
39 16 
39 6 
38 39 



Probable Kirors. 

Upper Lower 
Passage, 


15 
47 
31 
o 140 
o 131 
0100 
0127 

0085 

0102 

0084 

0098 

0088 

0072 

0071 
0080 
o 109 

0*087 
0092 
o 092 
008H 
0*101 
o 119 

0078 

0074 

0085 

0095 

0084 
o 094 
0-092 
0 081 
0*080 
0-088 
0069 
0092 
0-088 
0-101 
o 058 
o 092 
0108 
0078 

0*049 

0*102 

0064 

0*060 

0035 

0*063 

0*059 

0*080 
0064 
0086 
0087 
0*067 
0*076 
I 0070 
0*074 
I 0*087 
I 0*089 
1 0*087 


Piubable Krrors. 

X. cos S, 
Upper Lower 
Passage. 


0*145 
0*196 
0*168 
0*175 
0*123 
0094 
0174 

O 100 
0*097 

0-093 

0075 

0*128 

0-084 

0084 

o 179 
0103 
0 * 1*29 
0110 
0107 
0081 
0*122 
o 096 
0-104 
o 104 

o 145 
0099 
0-084 
0*105 
0*087 
0*096 
0132 
0*118 
0*128 
0074 
0*120 
0087 
0*096 

0*119 

0*094 

0*116 

0*087 

0*085 

0*103 

0*087 

0*113 

0*067 

0*111 

0*068 

0*112 

0*136 

0*119 

0*114 


0023 

0034 

0034 

0042 

0043 

0034 

0*044 

0039 

0*048 

0*040 

0047 

0042 

O 036 

0036 

0042 

O 056 

0-046 

0049 

0 050 - 

O 048 

0*056 

o 066 

O 044 

0042 

0048 

O 054 

o 048 

0-054 

0*053 

0047 

O 048 

0053 

0041 

0056 

0054 

0*063 
o 036 
0051 
0*069 
0050 
i 0 031 
o 065 
0*042 
0*038 
0*036 

0043 

0*041 
0056 
0*046 
0*063 
0*065 
0050 
0058 
0*054 

0-057 

0*067 

0*069 

0*068 



0*044 

0*064 

0057 

0*061 

0*056 

0044 

0082 

0*048 

0047 

0*046 

0038 

0*066 

0043 

0044 

0096 

0*056 

0070 



0*084 

0059 

0*051 



0*081 

0*073 

0-080 

0*047 

0-077 

0055 

0*061 

0076 

0*062 

0*076 

0*055 


0*059 


0073 

0*063 

0-085 

0050 

0*085 

0052 

0087 

0*105 

0-092 

0089 








no Introduction to the Sixth Section 

The differences of the results obtained in the different po¬ 
sitions of the circle and in both passages are commonly small, 
and easily to be reconciled with the probable errors above 
given, differences amounting to a second of a great circle 
are, notwithstanding the frequently small number of observa¬ 
tions, rare, and occur only about once in nineteen times at 
those altitudes where the proximity of the horizon has no in¬ 
fluence on the observations: usually the differences go on 
without any regularity ; but sometimes they appear to follow 
some law, e. g. from GO® to 80° declination, in the upper pas¬ 
sage and eastern position of the circle. Its small amount, 
however, would render any further conclusions very difficult, 
especially as it can hardly be doubted that the errors arising 
from the instrument itself are mixed with others which are as 
yet unknown. I believe, therefore, that the severe test to which 
this instrument has been subjected, warrants the conclusion 
that the deviation of the line of colliniation from a circle, if 
any exists, is too small to he determined bv observations. 

As a transit, this beautiful instrument com)>Ietely fulfills 
every thing that can be reqiiiml. It gives the right ascen¬ 
sions, wliellier the stars are observed above or below the 
pole, whetlicr tlie circle is in its eastern or western position, 
by a comparison with the fundamental catalogue, with such a 
near agreement that no decided difference cun be assigned. 

7- Place of the Meridian Mark, 

The same equations which were employed for determining 
the colliniation, likewise give ISl^a or the eastern <leviation 
of the mark from the meridian. I have dcterniined it so as 
to compare every perio<l with the preceding and Ibllowing 
one. 


15 


15A« 


IHxJO. 


May 27 to June 27 +2*16 
June 12—July 16 +2*75 
June 29—Aug. 1 +2’07 
July 20—Aug. 9+l'84 
Aug. 1—Aug. 19| + 1’99 
Aug. 9—Sept. 1+1-61 
Aug. 21—Sept. 16+1 *80 
Sept 7—Oct 4+1 '3:1 
Sept 23—Oct 27+0-69 


Oct 13—Nov. 15 +3-10 


1820. 

Nov. 29 to Dec. 23 +1-15 
Dec. 29—Jan. 3+2'41 

1821. 

Jan. 12 to Feb. 28 +1-80 
Feb. 11—Mar. 25 + 0-32 
Mar. 27—April 17 +2-32 
April 20—May 4 +3-58 
April 25—May 22 +1-89 
May 5—June 4+1*43 
May 25— June 18+1 *29 
June 11—June 30l + 1*12 


the 
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of Bessel’s Asironomical Observations, 


The mean of all these twenty determinations is 
exactly agreeing with the result obtained by Dollond’s transit. 

I have stated here the single results, ns they may serve for 
solving the question, whether the axis of rotation of the earth 
coincides with a principal axis, for which there is, as far as I 
know, no positive proof founded on observation. If the period 
of the inequality resulting from this cause, on the supposition 
of the earth being a spheroid of rotation, be supposed =337*5 
mean days, and if the angle of the axis be designated by 3, the 
observed azimuth of the mark is 


= f (e + /- 1° 4-') 

where / denotes the number of mean days elapsed from the 
beginning of 1820, and e the value of the argument at that 
time. The twenty observations compared with this formula 
give 15 A a = + 1"'804 probable error = +0"*1226 


cos e = + 0 -064.= ± 0 '0997 

3. sin e = — 0 ‘090 .= ± 0 '0927 

^ = 0-110.=+0-1361 


from which it becomes jirobable that the angle of the axis does 
not exceed a quarter oi* a second. 

Observations of this kind, continued during a longer period 
or instituted with tlie sole view to determine might still more 
diminish the uncertainly; those which have here been given 
may, however, satisfy us tliat the angle of the axes is so small 
as to have no dangerous influence uj^ou the greatest number 
of obscrvatioJis. 


Besides those remarks concerning the use of the insfrument 
as a transit, 1 have to give some explanations on the observa¬ 
tions in general. The observations made with tlie circle may 
be employe<l either as polar distances or zenith distances ac¬ 
cording as the place of the pole or of the zenith on the instru¬ 
ment is supposed to be known; the former ap]>ears to me to 
be more direct, partly because tlie result which is required, 
the declination, is immediately derived from the polar distance, 
partly because the place of tlie pole may be found at every 
period independently of reversing the instrument; whereas 
the place of the zenith can only be determined by combining 
two periods. I have therefore constantly referred all coni- 
])utations hitherto made to the pole, and give here the deter¬ 
minations which have been employed, and wliich are exclu¬ 
sively founded on the two pole-stars whicli were usually ob¬ 
served five times at each passage; the declinations made use 
of in these calculations are for a Ursce Minorzs taken from the 
Ephemeris whicli Prof Schumacher and Prof. Struve have 
published; for 8 Ursce Mmorzs they were computed from iny 
tables. 1820. 
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27—4’2 aU 

a. Ih 

June 12—27 “ tT 

ff L 

29—46 aU 
« L 
8 U 
I 8 L 

July 17—S2 «L 

8 U 
L 

Auff. 1— 9 aL 

6 U 
L 

9—19 L 
8 U 
L 


Aug. 


Place of the Pole on 
the Instrument. 

Means. 

33 42 58-17-8 

j- 33 42 58-24 

58-30 + 8 


323 8 40-07 + 8 

1323 8 39-52 

38-98 — 8 

/ 

33 42 58-03-r 8 

33 42 57-67 

33 43 1-04 — 8 

33 43 1*40 


323 8 36 16 + 8 

36-26—8 


33 42 52-48—8 
53-18+8 


41 

323 

8 

41-24 + 8 

13 

( 



40-89 — 6 

1 21 

33 

42 

57-51—8 

1 



.57-27 f8 

' 9 

33 

“42" 

”59^64 ^8 


► 323 

8 

36-21 

► 33 

42 

52-83 

► 323 

8 

41-07 

'y 33 

42 

57*39 


10 I 59-28-1 8 

27 , 323 8 43-77 + 8 

19 42-89-8 

35 33 12 59-65-8 

22 60-51+8 

51 323 8 44-09 + 8 

37 42-73 — 8 

42 33"T2'"58^59’^^ 

21 59-46-t-8 

T6~I 323 8'42-19'+T 

27 1 40-80 — 8 

48 33 42 58-03—8 

37 57-68 + 8 

12 323 8 41-99 + 8 

37 40-54—8 

9 41-39 + 8' 

5 I 40-77—8' 

35 I 33 42 58-48-f 8 
17 58-35 — 8' 

5 58-11+8' 

20 323 8 39-78—8 

16 39-57+8' 

19 40-79 — 8' 

20 33 42 57-67+8 

17 59-01—8' 

7 57-87 + 8' 


I 33 42 59-03 


I 325 


323 8 41-50 

33 42 57-86 


323 8 41-27 


S3 42 58-17 


323 8 40-18 


J 


33 42 57-90 
Aug. 
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Aug. 21—38 

;«L 

20 


8 U 

25 


L 

12 

Sept. 7—16 

«U 

25 


1 ^ 

25 


6 U 

10 


L 

10 

22—34 

«U 

26 


L 

29 

Oct. 12—32 

«U 

15 


L 

27 

Nov. 4—15 

all 

15 


L 

5 

Nov. 2G—46 

1 «lTl 

37" 


L 

46 

Dec. 16—25 

«U 

1 43 


L 1 

1 32 

29—34 

all 1 

22 


8 IT 

8 


L 

12 


323 8 

33 42 

323 8 

' 33"T2 
323 8 

323 8 

33 42 
323 8 


40-34 — 8 
40-50+8' 

40- 69—8' 
58-83-8 
58-10 + 8 
58-67—8' 

58- 65+8' 

41- 64 + 8 
40-54 — 8 

59- 84—8' 
59-49 + 6 
43-69 + 8 

42- 21 —6 

31 -62 + 8 
32-62 — 8 
50-46 — 8 
50-96 + 8 

28'-89 -tT" 
31-10 + 8' 
29-08 — 8' 


323 8 40-89 


33 42 58-52 


323 8 41-09 


33 42 59-66 
1323 8 42-95 


I 32i 

} 


323 8 32-12 

33 42 50-71 


323 8 29-33 


It appears from these results that the place of the pole or 
the instrnineiit, whenever if had undergone no change, is sub¬ 
ject to very small variations, which in the course ol each pe¬ 
riod always appeared ijisensible. In order to trace, however, 
likewise these small inccjualities, I Jiave noted down for some 
months tlie state of a thermometer attached to the pillars, and 
llie length of the air-bubble of the level of the altitude in the 
last column of the observations, c.g. No. 4 bubble 63-(> = 
7^'6; blit when I found no connexion, I did not continue 
this practice any further. The instrument got repeatedly new 
wires, the intervals betw^een which are stated in the observa¬ 
tions. At the passage of the sun the first limb was usually 
observed on the first four, and the following limb on the last 
three or four w'ires; in the mean time the northern or southern 
limb was brought between the horizontal wires, and the cir¬ 
cle readoffl There is only time to do this if the observation by 
llic circle is made 20" or 30" before the culmination, and two 
verniers only arc read offl For this purpose it becomes ne¬ 
cessary to know the deviation of the horizontal wires from 
parallelism to the equator, and the difference of two verniers 
from four. 'J^he former was investigated by means of ob¬ 
serving a Ursec Mh 2 oris at the two extremities, and in the 
middle of the system of wires. By this means the correc¬ 
tions to be applied to the readings of the circle to correct this 
error, were found as follow : 

From 
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From March 27 to April 7 +0''’0040 t, cos 8 

April 8 — May 19 +0 '0226 cos S 

May 23 — May 25 ±0-0551 ^ cos 8 

May 27 — Nov. 14 +0-0097 /. cos 8 

Dec. 1 —Dec. 31 ±0 0109 /. cos 8 

where t denotes the number of seconds before the culmination ; 
and the upper sign is to be applied for the eastern, the lower 
one for the western position of the circle. 

The same observations have decided that gravity docs not 
act on the horizontal wires; for the observations made at the 
two extremities, and reduced to tlie meridian, always very 
nearly agreed with those made in the middle; and the mean of 
the frequent trials of this kind, occurring in the journal, do 
not show the least trace of a flexure by gravit}-. 

Hie diflcrcncc of two verniers from four 1 have determined 
by a set of rcatlings, whicli were repeated three times, and 
freed from the eflect which the temperature might produce by 
acting unequally on the circle and the alhidade, by allowing 
always at least half an hour to elapse between the placing and 
reading off of the circle. 


VeniicT I. 

ir. 

\ 

1 111. 

IV. 

1 1 Soiiii- 

(l+JU) 4(II+IV) Difl’ercncf. 


// 


/I 

// 

// 

1 

0 0 0 

+ 5-65 

+ 5-15 

+ 2-05 

+ 2*63 

+ 4-] 5 

+ 0-76 

15 0 0 

+ 1-H 

'+1-31 

+ 1 *35 

+ 0*65 

+ 1-58 

+ 0*47 

30 0 0 

+ 0-65 

— 0-85 

+ 0*15 

— 0*4;5 

+ 0-40 

+ 0-41 

45 0 0 

+ 2-5 

+ 0-55 

+ 2*25 

+ 0-28 

+ 2-38 

+ 1*05 

60 0 0 

+ 0-85 

-1-7 

-0-7 

-0-85 

+ 0*08 

+ 0*47 

75 0 0 

+ 2-55 

-2-1 

— 0*25 

“ 1 -05 

+ 1-I5 

+ 1-10 

90 0 0 

+ G-55 

— 0-4 

— 0-4 

— 0*20 

+ 3*08 

+1*64 

105 0 0 

+ 8-75 

+ 3-7 

r 31 

+ 1*85 

+ 5*93 

+ 2*04 

120 0 0 

+ 6-25 

+ 2-75 

+ 4*6 

+1 *38 

+ 5-43 

+ 2*03 

135 0 0 

+ 5-8 

+ 2-35 

+ 2*9 

+ 1-18 

+ 4-35 

1-59 

150 0 0 

+ 6-3 

+ 1-95 

+ 4*5 

+ 0-98 

+ 5-40 

+ 2-21 

165 0 0 

+ 3-0 

— 0-4 

+ 0-2 

— 0-20 

+ 1*60 

+ 0-90 

180 0 0 

+ 3-2 

— 2-6 

-1*45 

— 1-30 

+ 0-88 

+ 1-09 

195 0 0 

H-4-5 

— 1-0 

— 2-25 

— 0-50 

+ 1-13 

+ 0-82 

210 0 0 

+ 4*0 

+ 0-35 

-1*7 

+ 0*18 

+ 1-15 

+ 0-49 

225 0 0 

+ 4-0 

+ 0*6 

-0-25 

+ 0-30 

+ 1-88 

-fO*79 

240 0 0 

+ 4-1 

— 0-65 

— 1*65 

-0-33 

+ 1-23 

+ 0*78 

255 0 0 

+ 4-0 

-0-1 

+ 1*45 

“0-05 

+ 2*78 

+ 1*39 

270 0 0 

+ 4-1 

*-0-15 

+ 3-1 

—0-08 

+ 3-60 

+1*84 

285 0 0 

+ 2-8 

— 3*7 

+ 2*05 

-1-85 

+ 2-43 

+ 2-14 

300 0 0 

+ 4-25 

-*3-05 

+ 0-45 

-1-53 

+ 2*35 

+1 -94 

315 0 0 

+ 3*3 

-*1-85 

+ 0*25 

*0'93 

+ 1-78 

+ 1-36 

330 0 0 

+ 4-85 

— 1*75 

+ 1-35 

-0-88 

+ 3-10 

+ 1-99 

345 0 0 

+ 3-85 

-0-25 

— 0-4 

—0-13 

-f 1*73 

+ 0-93 


TIk 
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The seini-diflTerciices contained in the last column are to be 
applied to the readings obtained by the first and tliiid verniers 
with liieir signs: but to Iliose obtained by the second and 
fourth verniers witli the contrary signs. They arc well repre¬ 
sented by tlie Ibnmila -b 1'''26 + 0"*6764 sin ^2a-|-215® 66j 
where ii denotes the reading olThe first vernier. The values 
of this formula have been coiistaiitlv applied to the observa¬ 
tions of the sun being added togeJier with the deviation of 
the wires from the parallelism, the deviation of tlie parallel 
from a great circle, and the change of declination in the co- 
lumti of the journal headed, Reduction to the M.n'idia7i. The 
numbers for the two pole-stars cojitained in the same column, 
however, donut include the deviation of the horizontal wires- 

Diiring the observations of the sun the whole instrument 
was screened, and only two inches of the object-glass were 
left uncovered. IJiil, nolwitlistunding this, as a considerable 
degree of heat was produced in the focus, I applied, on the 
25th of November 1820, near tlie place of the Wires, a stop 
made of thin brass jilaU^, wlilch completely protects the ring 
contaiiiiim the wivt's from the rays of the sini. 

The di\isions of the level of the alhidade circle were deter¬ 
mined by changing, in some culminations ol the jiule-star, the 
alhidade at each observation; tlie value of a Paris line on the 
scale was thus fiiund: « 


820. April 11 

1-236 

Therm. = — 11*2 C 

12 

1-255 

. . . . 14-4 

14 

1-291 

.... 14-25 

20 

1 -254 

. . . . 8*3 

.hme 27 

1-182 

.... 19-3 

821. May 22 

1-227 

. . . . 10-0 

Mean 

1-241 



This ^alue has been used to convert the deviation of the 
level irivon at eacli obsi.Tvation into seconds. Whenever the al- 
hidade began to show somewhat considerable deviations, I 
put it back by the screw of the alhidade; in the hemiiniiig 
this has not been mentioned in the journal, but since the tlth 
of December, 1820, I have always remarked it whenever I 
have touched the screw. 

This level has the inconvenience of having the bubble in 
our winters extended to such a length that its extremities are 
covered, a?id can no longer be observed. In order to avoid the 
adding of spirit, I have filled the lower part of the tube to 
about its axis with closed glass tubes, so that it takes only 
half the quantity of spirit of wine, and consequently shows 
only half the effects of temperature, and may now be used 
without alteration all the year roiuid, 

Vol. 64. No. 315. Jid^ 1821. 


D 


To hies 







26 Introduction to the Sixth Section 

Tables for 8 Vrsee Minoris, 


Dorpat. 

— 0*068 

Gottingen .. 

— 0*021 

Gotha. 

— 0*023 

Greenwich . 

+ 0*006 

Kbnigsberg 

— 0*050 

Mauiiheiin.. 

—0-017 

Milan. 

— 0*019 

Munich .... 

— 0*026 

Palciino.... 

— 0*031 

Paris.. 

0*000 

Vienna. 

—0*039 


1815 


—0*736 

5 

460 

1816 

—0-978 

+ 0-022 

828 

1817 


— 0*220 

196 

1818 


— 0*462 

565 

1819 

1 ...... 

-0*704 

933 

1820 


+ 0-053 

301 

1821 

1 

— 0*189 

669 

1822 


— 0-432 

37 

1823 


— 0*674 

406 

1824 

— 0*917 

+ 0*083 

774 

1825 


— 0*159 

113 

1826 


— 0*101 

511 


Ai'gument, —1. For the upper passage, 

+ 1 <'/. until December 28, 

H-2 d, from December 28 to December 31. 

2. For the lower passage, 

+ 0*5 f/. until June 28, 

+ 1*5 d. from June 28 to December 31. 


Sum of the mean Position for the Beginning of the Years and ef 

the Nutation, 



1 “ - - 


O tl 


1815. Jan. 0 

1 18 32 0*56 

— 1 

86 34 29*04 

— 83 

April 10 

0*55 

- 7 

28*21 

— 82 

July 19 

0*48 

— 13 

27*39 

— 81 

Oct. 27 

' 0-35 

— IS 

26-58 

— 81 

Dec. 66 

0*17 

1 

25-77 


1816. Jan. 0 

18 31 41*J9 

— 21 

86 34 28*81 

— 80 

April 10 

i 4 0-.08 

— 26 

28*01 

— 76 

July 19 

1 40-72 

— 31 

27*25 

— 73 

Oct. 27 

40*11 

— 35 

26*52 

—69 

Dec. 66 

j 40-06 


25*83 


1817- Jan. 0 

1 18 31 21*13 

— 39 

86 34 28-80 

— 68 

April 10 

20*74 

— 42 

28*12 

— 62 

July 19 

20-32 

— 46 

27*50 

—57 

OcU 27 1 

1 19*86 

— 50 

26*93 

— 52 

Dec. 66 

19-36 


26*41 


1818. Jan. 0 

1 18 31 0*48 

— 52 

86 34 29*31 

48 

April 10 

30 59*96 

— 53 

28-83 

-41 

July 19. 

59-43 

— 55 

28*42 

— 35 

Oct. 27 

58*88 

-57 

28*07 

— 28 

Dec. 66 

58-31 

1 

27*79 
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1819. 

Jan. 

o 

h 

18 

30' 

39*43 

-58 


April 

10 



38-85 

— .59 


July 

19 



38-26 

— 59 


Oct. 

27 



37-67 

— 60 


Dec. 

66 



37-07 


1820. 

Jan. 

0 

18 

30 

18-19 

— 60 


April 

10 



17-59 

— 57 


July 

19 



17-02 

— 56 


Oct. 

27 



16-46 

— 55 


Dec. 

66 



15-91 


1821. 

Jan. 

0 

18 

29 

57 00 

— 53 


April 

10 



56-47 

— .50 


July 

19 



55-97 : 

— 47 


Oct. 

27 



55-50 

— 44 


Dec. 

66 



55-06 1 


1822. 

Jan. 

0 

18 

29 

36-1 1 

-41 


April 

10 



35-70 

— 37 


July 

19 



35-33 

— 33 


Oct. 

27 



35-00 

'—29 


Dec. 

66 



34-71 

1 

1 

1823. 

Jan. 

0 

18 

29 

15-70 

— 25 


A])ril 

10 



15-45 

— 20 


July 

19 



15-25 

— 15 


Oct. 

27 



15-10 

— 9 


Dec. 

66 



15-01 


1824. 

Jan. 

0 

18 

28 

55-92 

— 5 


April 

10 

I 


55-87 

• 0 


July 

19 

f 

1 


55-87 

+ 5 


Oct. 

27 



55-92 

+ 11 


Dec. 

66 

! 


56-03 




86 34- 30-56 
30-32 
30-16 
30-07 
30-05 


86 34 32-70 + 3 
32-73 +10 

32- 83 +17 

33- 00 +25 
33-25 

86 34 35-78 +29 
36*07 +36 
36*43 +42 
36-85 +48 
*37-33 


86 34 39-76 +54 
40-30 +57 

40- 87 +62 

41- 49 +65 

42- 14 


86 34 44-49 +69 
45-18 +73 

45- 91 +76 

46- 67 +79 

47- 46 


86 34 49-74 +80 

50- 54 +81 

51- 35 +81 

52- 16 +82 
52-98 


1825. Jan. 

0 

April 

10 

July 

19 

Oct. 

27 

Dec. 

66 



1826. 


Jail. O 
April 10 
July 19 
Oct. 27 
Dec. 66 


18 20 18-51 1 

+ 33 

86 35 0-63 +74 

18-84- 

+ 37 

1-37 +70 

19*21 

+ 4] 

! 2-07 4-67 

19*62 


2-73 +62 

20*08 

1 








lli^ht Ascension. 


Declination. 


_ I'v'u'* Annual ^ Ts*iT* Annual 

foil 820 . DiH. , for 1820 .. DjIF. , 

lux ^ anatton.i \ anatioi 


Jan. 


-22-64 -“O‘J .5 1-0 0048 ’ ~ 


25 

30 

Feb- 4 
9 
14 

19 

24 

IVIiircli 1 
6 
11 


22-79 

22*75 

22-53 

22*14 

21 * 5 ') 
20*84 
19 95 
18 91 
17*73 

- 16*42 
-1500 
-13 10 
-11 80 
- 10-23 


. 0-04 —0 0023 
}- 0-22 ’ 0 0003 
1 0 39 hO*O028 
i 0*59 +0 0053 

-1-0-71 -1-0-0078 

+ 0*891 + 00103 

I-1-1 04 \ 0-0127 

, f 1 18 } 0*0150 

1+1*31 '40*0171 


t 1 42 f 00191 
j 1 51 f O 0209 

^ 1 (•() \ O 0226 

I 1 00 4-0 02 |0 
1 1 72 I 0*0253 


April 5 


8 51 Ti -74 1 - 0*0263 

6-77 -t- 1 - 76 ^ [-00271 

5-01 -1-176 ,00276 

3 2 ', [ 1*74 l ^-0 0279 
1 51 t 1*71 I 4 0 0280 


0*10 

1*79 

3-46 

5*12 

6*75 

8-33 

98 ', 

11 29 

12 64 
13*89 

l 5 ' 0-2 
16 02 
U) 89 

17 61 
18-19 

IS 61 

18 88 
18 90 
18-94 
18 74 


1-69 
1*67 
1*66 
1-63 
I 58 


\ ariatiun. 

-o'Wj 

- 0*0284 
- 0*0285 
- 0-0284 
I - 0*0279 


- 1-52 1-0 0272 
-1 44 ,- 0*0263 


- 1-35 - 

-125 - 

-113 - 

- 1 00 - 
- 0 H 7 _ 
-072 - 
- 0 58 - 

-042 - 


- 0-27 
1-0 1 1 
0 OS 

I 4 0-20 
+0-36 


C -0252 

00240 

0-0226 

0-0210 

00193 

■ 0-0174 

0-0154 
0 0131 

00113 
-t) 0092 
■0 0070 
o 0048 
o-()0*27 


Mav 


10 + 0-20 + 1-65 -f-00278 
15 + J-S5 t 1-60 400275 
20 -1- 3*45 HI 51 ) 0 026 H 

25 h 4 ' 9 f) + 1-42 J 0-0257, 
30 ! + 6 38 , 1 1*32 HO 0245 t 

- i - '1 -I 

51 f 770 if 1 21 |4 0 0231 

Io| + S9I -f 1-08 ' f 0 0221 
15 + 9*99 I T 0-9 > 4 0-0205 
20 hiO-94 1 r0*8l fOOl 86| 
251 1 1175 + 0 66 I+0-01671 


30 ] -H12-41 + 0-52 40-0146 

June 4 t*l 2-93 fO *36 ^v)Ol 24 

9 4 13*29 40-21 -j 0*0101 
14 + 13-50 HOO 5 f 0-0077 
19 [- 13*55 “Oil 4 0 005 i 


18 38 10-51 -0 0006 

17-87 + 0-65 +00014 
17*22 + 0*78 1 0-0034 
16 44 4 o 91 . I 0 0052 ' 
15*53 +103 I 0 0069 

1450 , f- 1*14 ' + 0 -OOK 5 
13*36 i + l 23 I f 0-0100 
12 13 ' H 1 32 4 0-0112 

loSl ' 1 40 H 0-0123 
9 41 ,-r I 46 r 00132 

7 95 i [ 1 51 +') 0 U 0 
6*44 I H 1*56 -f 0 0)46 
■ 4*88 I f 1 59 ^ 00150 
3 2 Q -i- 1'60 HO 0152 
1 69 U 1 61 I 400152 




24 +13*44 
29 +13*18 
+ 12-76 
9 f 12*20 

14 +1148 


— 0 26 400028 - 0*08 f 1*61 40-0150 
-0-42 4 0-00031 + 1*53 +1*60 400146 
_o56 -00022' + 3-13 1 1*57 140*0140 
-0*72 -0*0047' H 4-70 + 1*54 400132 
-0-86 -0*0072 I + 6-24 fl 50 0-0122 


Aug. 3 


1-01 
113 
1-26 
1*39 
I 49 


13 + 4.34 
18 4 2-74 


00211 f 14*31 41-09 40-030 
0*0251' H 15*40 H 0 99 1 ) 0*009 
0 0250 I t 16 30 f 0-89 0 0013 

00-268| [172S'-[-079 -000^5 
0 028.1 418-07 -*0 69 I or)05<) 


0 • 
183 ■ 
365 
548 ■ 

730 - 

913 

95 

278 

460 

643 

825 

8 

1901 

373 

555 


Aberration. 
JR. Dccliii 
" ^ 

►22 6 - 0*6 
-22*4 - 2*3 
-22 0 — 40 
-21*4 - 5*6 

-207 - 72 


-19*8 - 
-18-8 - 
-177 - 
— 16*4 — 
-15*0 - 

- 13-4 - 

- 1171- 
-10 0 

- 8-2 I- 

- 6-4 !- 


*?‘**W’ A’K *_ 

/o‘“i— 4 .) 1 — 


8*7 

10-2 

11*6 

129 

14*0 

15*1 
16 0 
16 9 

17 - 6 
18 2 

18 6 

18- 9 

19 0 
190 
189 

18 6 
18 2 
177 

170 
16 2 

15 3 

143 

132 

J20 
in 7 


920 - 2*5 ' - 
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IV. On the Corrosion Copper Sheeting hy Sea-Water^ and on 
Methods of'preventing this Effect; and on their Application 
to Ships of IVar and other Ships. By Sir Humphry Davy, 
Bari. Pres. li.S.* 

1. rapid decay of the copper sliectiiig of His Majesty's 

ships of war, and the uncertainty of the time of its 
duration, have long attracted llic attention «>f those pei'sons 
most concerned in tlie naval interests of the countr}’. Having 
had my inquiries directed to this important object by the 
Commissioners of the Navy Board, and a Conimiltee of the 
Royal Society having been appointed to consider of it, 1 en¬ 
tered into an ex])erimental investigalion of the causes of tlic 
action of sea-water upon copper. In j)ursuing this inv<‘stiga- 
tion, I liave ascertained manv facts which 1 think not un- 
worthy of the notice of the Royal Society, as they promise to 
illustrate some obscure ))arts of clectro-chemical science; and 
likewise seem to offer imp<^rtant practical applicatitnis- 

2. It has been generally suj)posed that sea-w'ater liad little 
or no action on pure copper, and tliat llie rapid decay of tl.e 
copper on certain shij>s was owing to its iinjuiritOn trying, 
however, tlie action of sca-water u})on two specimens of coj)- 
per, sent by John Vivian, Estj. to Mr, Faraday lor analysis, 
I found the specimen which appeared absolutei\ jxire, was 
acted upon even more rapidly than tlie speeiiiK'n which con¬ 
tained alloy: and, on ))ursuing the iiujiiiry with sju'clineiis of 
various kinds of cojqier which had been colkcled by the 
Navy Board, and sent to the Royal Society, and sonic of which 
had been considered as remarkable for tlieir diirabilitv, and 
others for their rapid deray, I found that they oftei'ed very 
inconsiderable differences only in their action upon sea-watei ; 
and, consequentlj’, that the changes they had undergone must 
have depended upon other causes than the absolute rjuality of 
the metal. 

3- To enable persons to understand fully the train of these 
researches, it will be neeessyry for me U> describe the nature 
of the chemical changes taking place in the constituents of sca- 
water by tlie agency of copper. 

When a piece of ])olisheKl co})pei is suffered to remain in 
sea-water, the first effects observed are, a yellow tarnish upon 
the copjier, and a cloiuliness in the water, which take place 
in two or three hours: the hue of the cloudiness is at first 
white; it gradually becomes green. In less than a day a 
blueisli-grecn precipitate a}ipears in tlie bottom of the vessel, 

* Froiti tlie Pliiloiiophictil 'rrausactioiis for Part \, 
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wliicli constantly accumulates; at the same time tliat tlie sur¬ 
face of the copper ctjrrodcs, appeariiifj red in the water, and 
grass-green where it is in contact with air. Gradually car¬ 
bonate of soda forms upon this grass-green matter; and these 
clianges continue till the water becomes much less saline. 

The green precipitate, when examined by the action of so¬ 
lution of ammonia and other tests, appears principally to con¬ 
sist of an insoluble compound of copper (which may be con¬ 
sidered as a hydrated sub-muriate) and hydrate of magnesia* 
According to the views which I developed fourteen years 
ag(/, of the nature of the compounds of chlorine, and which 
are now generally adopted, it is evident that soda and mag¬ 
nesia cannot appear in sea-water by the action of a metal, un¬ 
less in conseiiuence of an absorption or transfer of oxygen. 
It v^as therefore necessary for these changes, either that water 
should l)c deconi})osed, or oxygen absorbed from tlie atmo¬ 
sphere. I i'ound that no hydrogen was disengaged, and con- 
secjueiitly no water decomposed : necessarily, the oxygen of 
the air must have been llie agent concerned, which w^as made 
evident by many experiments. 

Copper in sea-water deprived oi' air b}’ boiling or exhaus¬ 
tion, and exposed in an exhausted receiver or an atmosphere 
of li>clrogen gas, underwent no change; and an absorption in 
atnio^}>lierieal air was shown wlien copper and sea-water were 
exposed to Its agency in close vessels. 

t. Ill (lie Bakerian J-cctiire for 1806', I liave advanced the 
livj^otliesis, that chemical and electrical changes may be iden¬ 
tical, or de|>endent upon tlie same property of matter; and 1 
luue further exjdainetl and illustrated this hypothesis in an 
elenu iitary work on Chemistry published in 1812. Upon this 
wliieh has been adopted by M. Berzelius and some other 
philostiphcrs, I liave shown that chemical attractions may be 
exalted, modified, or destroyed, by changes in the electrical 
states of bodies; that substances will only combine when they 
are in diflbrenl electrical stales; and that, by bringing a body 
naturally positive artificially into a negative state, its usual 
{lowers of combination are altogether destroyed; and it was 
by an application of this prinri{ue that in 1807 I &c{iaruLed 
the bases of the alkalies from the oxygen with which they are 
combined, and jireserved them for examination; and decom- 
{losed other bodies formerly su{)posed to be simple. 

It was in reasoning njion this general hy}iothesis likewise, 
that 1 was led to the discovery which is the subiect of this 
paper. 

Copper is a metal only w^eakly positive in the electro-che¬ 
mical scale: and, according to my ideas, it could only act 

u{K)n 
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upon s>ca-wiilor when in a positive state; and, consequently, 
if it could be reiulered slif^litly negative, tlie corroding action 
of sea-water upon it wouhl be null; and 'vvhate\er might be 
the differences of the kinds of co})per sheeting and their elec¬ 
trical action upon each other, still every effect of chemical 
action must be prevented, if the whole surface were rendered 
negative. But how w as this to be effected ? I at first thought 
of using a Voltaic battery; but this could be hardly ap])lica- 
ble in practice- I next thought of tlie contact of zinc, tin, or 
iron; but I was for some time prevented from trying this, by 
the recollection that the copper in the Voltaic battery, as well 
as the zinc, is dissolved by the action of diluted nitric acid; 
and by the fear that too large a mass of oxidable metal woidd 
be required to produce decisive results. After reflecting, how¬ 
ever, for some time on the slow and w’eak action of sea-water 
on copper, and the small difference which must exist belvveen 
their electrical powers; and km)wing llmt a very feeble che¬ 
mical action would be destroyed by a very feeble electrical 
force, I resolved to try*sume exi)erjinents on the subject. I 
began with an extienie case. 1 renderetl sea-waler slightly 
acidulous by sulphuric acid, anti }>liingetl into it a ])t)lished 
piece of ct)p])cr, to wliich a ])iece of tin was soldered e(|ual to 
about one-twentieth of the surface of the copper, Kxaininetl 
after three days the copj>er remained perfectly clean, whilst 
the tin was rapidJj' corrodetl; no blueness ap})eare(I in this 
liquor; though, in a comparative experiment, when cuppo 
alone and the same fluid mixture was used, there was a consi¬ 
derable corrosion of the copper, and a distinct l)Iue tint in the 
liquid. 

If one-twentieth part of the surface ol tin prtweiited the 
action of sea-water rendered slightly ucidu]<uis by sulj)huric 
acid, I had no doubt that a much smaller <juaiility w'ould ren¬ 
der the action of sea-water, which depended only upon the 
loosely attached oxygeJi of common air, perfectly null; and 
on trying part of tin, I found the effect of its preventing 
the corrosion of the copper perfectly decisive. 

5. This general result being obtained, I immediately insti¬ 
tuted a number of experiments, in most of which I was as¬ 
sisted by Mr. Faraday, to ascertain all the circumstances con¬ 
nected with the preservation of copper by a more oxidable 
metal- I found, that whether the tin w'as placed either in tne 
middle, or at the top, or at the bottom of the sheet of copper, 
its effects were tlie same; but, after a week or ten days, it 
was found that the defensive action of the tin was injured, a 
coating of sub-muriate having formed, tvhich preserved the 
tin from the action of the lujuid. 
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With zinc or iron, whellier niullcable or cast, no such di- 
iniiiution of was produced. The zinc occasioned only 
a white cloud in the sca-wuter, which speedily sunk to the 
bottom of the vessel in wliich the experiment was made. The 
iron occasioned a deep orange precipitate: but after man^^ 
weeks, not the smallest portion of copper was found in the 
water; and so llir from its surface beiii^ corroded, in many 
parts there was a regeneration of zinc or of iron found upon it. 

6. In pursuijig these researches, and apjdying them to 
every possible form and connection of sheet co})per, the results 
were of the most satisfactory kind. A piece t>f zinc as large 
as a pea, or the ])oint of a small iron nail, were found fully 
adequate to ju'eserve forty or fifty square inches of copper ; 
and this, wherever it w'^as placed, whether ut the top, bottom, 
or in the middle of the sheet of copper, and wliether the cop¬ 
per was straight or bent, or made into coils. And where the 
connection betw'een different pieces of copper w'as completed 
by wires, or thin filaments of the fortieth or fiftieth of an inch 
in diameter, the effect was the same; every side, every sur¬ 
face, every ])article of the coj>pcr remained bright, whilst the 
iron or the zinc was slowly corroded. 

A piece of thick sheet copper, containing on both sides 
about sixty square inches, was cut in such a manner as to 
form seven divisions, connected only by the smallest filaments 
that could be left, and a mass of zinc, of the fifth of an inch 
in diameter, was solilered to the upper division. The whole 
was plunged under sea-water; the copper remained perfectly 
j)olisluHl. The ^ame experiment was made with iron; and 
now, after a lapse of a month, in both instances, the copper is 
as bri gilt as when it was first introduced, whilst similar pieces 
of coj)[)er, imilefendeil, in the same sea-water, have undergone 
considerable corrosion, and produced a large quantity of green 
deposit in the boitoin of the vessel. 

A piece ol’ iron nail about an inch Icmg w^as fastened by a 
piece of copper wire, nearly a foot long, to a mass of sheet 
copper, containing alK)ut forty stjuare inches, and the whole 
plunged below the surface of sea-waiter; it was found, after a 
week, that the coj)per was defended by the iron in the same 
manner as if it had been in immediate contact. 

A piece of copper and a piece of zinc soldered together at 
one of their extremities, were made to form an arc in tw'^o dif¬ 
ferent vessels of sea-water; and the two portions of waitr 
were connected together by a small mass of tow moistened in 
the same water: the effect of the preservation of the copper 
took place in the same manner as if they had been in the same 
vessel. 

Vol. 64. No. 315. Jiilp 1824. E As 
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As tlie ocean niuy be consulererl, in its relation lotlie quan¬ 
tity of copper in a ship, as an infinitely extended conductor, 
I endeavoured to ascerttun wliether this circumstance would 
influence the results; by placing two very fine copper wires, 
one undefended, the other defended by a particle of zinc, in 
« very large vessel of sea-water, which water might be consi¬ 
dered to bear the same relation to so minute a portion of 
metal as the sea to the metallic sheeting of a ship. The re¬ 
sult of this experiment was the same as that of all the others; 
the defende<l copper underwent no change; the undefended 
tarnished, and deposited a green j)owder. 

Small pieces of zinc were soldered to difierent parts of a 
large plate of copper, and the whole plunged in sea-water: it 
was found that the cop{)er was preserved in the same manner 
as if a single piece Jiad been used, 

A small piece of zinc was fastened to the top of u ])hite of 
polished copper, and u piece of ii on of a much larger size was 
soldered to the bottom, and the combination placed in sea¬ 
water. Not only was the copper j)reserved on botli sides in 
the same manner as in the other experiments, but even the 
iron; and after a (brtnight, both tlic })olisli of the copper and 
the iron remahied imimjiaired. 

7- I am continuing these rest'arches, and I shall communi¬ 
cate such of them as are connecled with new facts, to the Royal 
Society. 

The Lords Commissioners of the Admiralty, with their 
usual zeal for jiromoting the interests of the Navy by the ap¬ 
plication of science, have given me permission to ascertain the 
practical value of these results by ex})eriments upon shii)s of 
war; and there seems every reason to expect (unless causes 
should interfere of wdiich our present knowledge gives no 
indications) that small quantities of zinc, or, which is much 
cheaper, of malleable or cast iron, placed in contact with the 
copper sheeting of ships, which is all in electrical connection, 
will entirely prevent its corrosion. And as negative electricity 
cannot be supposed lirvDurable to animal or vegetable life; 
and as it occasions the deposition of magnesia, a substance 
exceedingly noxious to land vegetables, upon the copper 
surface; and as it must assist in preserving its polish, there 
is considerable ground for lioping that the same api>lication 
will keep the bottoms of ships clean; a circumstance of great 
importance both iii trade and naval war. 

It will be unnecessary for me to dwell upon the economical 
results of this discovery, should it be successful in actual prac¬ 
tice, or to point out its uses in this great maritime and com¬ 
mercial country. 

I might 
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I might describe other applications of the principle to the 
preservation of iron, steel, tin, brass, and various useful me** 
tills; but I shall reserve this part of llie subject for another 
communication to the Royal Society. 



V. Solution of a Geodetical Problem. By J. Ivory, Esq* 

M.A. F.KS. 


TT is })roposed to solve the following problem: 

77ie length (f a geodetical line on the eartKs surface^ to^ 
gether with the latitude^ the longitude^ and the azimuth^ <f one 
of its extremities^ being given ; it is ^^equired to determine the 
latitude^ the longitude^ and the azimuth of the other extre^nity* 
The earth, being supposed an oblate spheroid of revolution, 
we may put unit for the polar semi-axis, and represent the 

equatorial semi-diameter by */ l-j-c'': then, if4r, z he three 
rectangular co-ordinates of a point in the surface, XRndy 
being parallel, and perpendicular, to the equator; we shall 
have 





1 . 


And if ds rejrresent the element of a line traced in any manner 
upon the surface, we shall further have 

ds = \/ dx^-}~df-\-dz\ 

Again, if we assume, 

.i'=z \/ 1 -i-eK cos (p cos \l/, 

i/ 1 -\-c\ sin p cos 


sin 

these values will satisfy the eijuation of the surface, without 
supposing any relation between the angles p and ^J/. Diffe¬ 
rentiate these values, and substitute the differentials in tlie 
expression of ds; and, for the sake of brevity, put 

V= n/i vj, + (1+ cos'-^v(/. , 

then, ds=:d^lf\. 

It is easy to discover that is the true latitude; that is, it 
is the complement of the angle wliich the perpendicular to the 
surface of the spheroid makes with the polar axis. If x de¬ 
note the given latitude of the beginning of the geodetical line, 
and Sx the difference of latitude at any other point, then 
\J;=X4*8x. The arc p measures the angle between two meri¬ 
dians : it is therefore the difference of longitude reckoning 

E 2 from 
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from the meridian that passes through the beginning of the 
geodetical line. The azimuths at the extremities ol the in¬ 
tercepted part of the line will be denoted by ^ and jx', of 
which the first is supposed to be known. 

The foregoing expression of c? s is general, and will apply 
to any line that can be traced on the surface of the spheroid. 
But a geodetical line is the shortest that can be drawn be- 
tM^^een any two of its points; and we may employ this pro¬ 
perty to investigate its equation. Now, by making s and ^p 
vary, we get 

(l-j-tf-) COs'-^ t/-. —7 

a v 

dds=s -V-5 

and, by integrating, 

dip dp 

(1 cos'^ „ (1 +<-■») CO!,’ ^ 

- -/b ? X d --. 

Hence the condition of a mininunn length between two fixed 
points, is expressed by this equation, viz. 


(l-j“£?2) COS^ 4 ' 


= o; 


and, consequently, 


d P 

d4 


= a. 


a being a quantity which is constant in the wliole lengtli of 
the geodetical line. 

Let (Is' be what ds becomes when x and j/ only vary, aiul ;; 
remains constant; then, 

\/ 1 + eK cos ; 

and, because c/5=W\Jr, we get, by substitution, 

\-\-eK cos 


= a. 


But ds is j^erpendicular to the meridian on the surlace of 
the spheroid, and ds cuts the same meridian in the a/iinutli 
angle /w'; wherefore ds = ds sin jw.'. Consequently, 

Cos J; sin a'= —“ 

This equation expresses a distinguishing property of tlie 
lines of shortest distance upon the surface of a spheroid. The 
product of the cosine of the latitude and the sine of the azi¬ 
muth remains constantly the same through the whole lengtli 
of every such line. In the sphere, which is tlie extreme case 

w'hen 
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wlien e is evanescent, the criterion belongs to the great cir¬ 
cles, which are therefore the lines of shortest distance. In 
the other extreme case, when the spheroid flattens into a plane, 
the cosine of the latitude is the rectilinear distance from the 
pole, and the criterion belongs to any straight line drawn in 
tlie plane. 

As the last equation is genex'al for all points of the geotleii- 
cal line, it will be true when applied to the initial point of tlic 
measurement; and thus we get 

Cos A sill fi. = • 

Consequently, 


Cos K sin ja — 


V 1 +6^“. COS 


d ^ 
d '4' 


I'Voin this ecjuatiou we obtain 


(l<p = 


a/X sin^ 


cos X bill fji.d'4> 


^/\ ^(1 '' •4' —X sin^^ * 

and again, by substituting this value, we get 

^ _ d yp cos -p aJ 1 -j-r’ sin- p 

yy/c'os- p — cos^ X sin* ft. 

It will now he proper to introduce two new quantities, 
aiul .s', connected with tp anti .s by these etjuaiions, vi^. 



(/p'=(/-px <‘-+' 1 , 

bin^ p 



dy 


^/T+c■‘ 


bill^ p 



Alul when these new quantities are substituted, the Ibregoiiig 
etjuations will become 



cos A COS fjt dp 

cos p cos2 p-^cohi X bin- ft, ’ 



tos- p— co-»- Xsiii^i** 



In these last equations there are now no traces of the 
sj)lieroid. They express the relations of the parts of a spJic- 
rical triangle; the sides being /, 90°— -A, 90°-"^; and p', fjL\ 
are the angles opposite to 5 ' and \p. The third angle ol’ 

the triangle is jw.', or the azimuth at the end of the gcodelical 
line; ami it is determined by the eejuation 

Cos \I/ sin ju,'= cos A sin g. 

The equations (A) diow in what manner ^the quantities^ 
and A‘, whicli belong to the sjxheroid, depend upon the like 
quantities f and d on the surface of the sphere. 


In 
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In the spherical triangle two parts only are known, namely, 
the side 90° —X, and the angle jw-: but it is easy to find the side 
f from the length of 5 , which is known by actual measure¬ 
ment, Since is a very small fraction, we ma}^, in the for¬ 
mula 

^ ^ sin^ - 4 ^ ’ 

neglect the variation of the latitude, and suppose = then 

s 

^ “ jy/\ +6^ Slll^ X > 

which is an approximation sufficiently near. To obtain an¬ 
other approximation, put cos \|/ = cos X in the equations (B), 
then 

,_ 4 . 


ds = 


cos fJi. 


\|/ = X -f cos {Jir X s'= X + cos ju. X 5. 

Wherefore, at the middle point of the geodetical line, we have 


4^ = X + 


COs^ . 




and if we suppose that, in the foregoing formida, 4/ does not 
vary from the mean value, we shall get 




x/ l-j—i sin 


This last \alue is now more tJian sufficient for any practical 
purpose. 

Having foiuul s\ the other parts of the sj)herical triangle 
that remain unknown, are to be com})uted by the rules ol 
spherical trigonometry. By this means we obtain. 

Sin 4^ = sin (X + 8 x) = sin X cos a' -f cos X cos /x sin f; 

, coa A sin u 

Sm - 7 -^,; 

^ cos a) 

by which formuUc, the difference of latitiulc 8 x, and tlie azi¬ 
muth jx', will be found. 

And, again, we have further, 

. bin^ sin/ 

bin (p^ =- 7 — r - 7 ; 

~ cos ^A ^A) 

and, being found, it is manifest from what has already been 
said that we shall obtain or the true difference of longi¬ 
tude in the spheroid, by the formula 




(p = <p- X 


COb U 

"+-2 ‘ 


) 


I -he'-' 


In practice it will be most convenient to reduce the expres¬ 
sions 



Mr. Ivory^s Soluiion of'a Geodetical Ptoblem. 39 


sions of Sa, jx—jx', and into scries containing the powers 
of 5 '. 

In two particular cases the general formulae become more 
simple. 

First, when the geodetical line is perpendicular to the meri¬ 
dian, the spherical triangle becomes right-angled, which ren¬ 
ders the computation less complicated. 

Secondly, when the geodetical line is upon the nieridian, 
the angles of azimuth and the difference of longitude are 
evanescent; the diilerence of latitude is equal to s; and the 
problem is reduced to find s for a given value of from this 
equation, viz. 


ds^dd ^ 1 sin'(A + ; 

whicli, in almost every case, is sufficiently solved by 
formula. 



f 

s 
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Postscript.— In tlie First Part of the Philosophical Trans¬ 
actions for just j)ublishcd, there is a short paper by 

Dr. Young, containing a rule for the astronomical lefraction. 
It is 110 more than a ]:)articular case of my general formula. 


If vve write j/ for and 2 : for , in the expressions at p. 4*22 
of the last Number of this Journal, we shall obtain 


m-f I 

/■= 1- - v- 

With res])ect to these equations, it may be added, as al¬ 
ready remarked at p, 450 Phil. Trans, for 1823, that when 
m is less than 4, / is negative; the total height of the atmo¬ 
sphere is less than 25 miles; and the rate of the gradation of 
heat, althougli it agrees with nature at the earth’s surface, in¬ 
creases in ascending. For these reasons I have excluded all 
these cases in seeking the value of the exponent m, that will 
best represent the retd atmosphere of the earth; or, as Dr, 
Young terms it, I have rejected them as inadmissible. 

Nowput7H = 2; then 



which Is Dr. Young’s assumption. 


In 
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Ill Dr. Young’s no reason is given why ihe ref'rac- 

lions slunilcl be more exact when they arc computed by the 
assiun))ti<m adojited than by any otlier. We may observe 
licre, by the by, that this mode of proceeding is at present not 
iincominon in physical inquiries where the mathematics are 
concerned; the real difficulties being often got rid of, by a 
jilirase, or by som6 analogy, or by sliding in a formula to 
serve as the basis of a calculation. In the present instance 
we are referred to something that is said to be tlemonstrated 
in the .lournal of the Royal Institution. I’liis probably al¬ 
ludes to the passage at j). 148 of No. 31, to which 1 have al¬ 
ready adverted in this Journal for Ajiril hist. The reader 
will find that nothing is jjroved; and tliat tlie whole nnuninls 
to the a}>plying of the same assumption, vi/. w/=2, to another 
of mv general formula*, as indeed is very plainly implied in 
the words of the passage. 

Dr. Young concludes liis paper with giving a finite formula 
of four terms, similar to that in the Nautical Almanac, by 
which, he says, my table may be computed with great accu¬ 
racy. Now tliis very fairly concedes every thing I have at 
any time said of tlie formula, and the method for the refrac¬ 
tions in the Nautical Almanac. I have saiil that the method 
does not emanate from any exact theory; that the Ibnuula is 
empirical, and of no use till a table be produced, by means 
of which the projjcr values are to be assigned to the indetermi¬ 
nate coefficients. The formula will thus represent, to a cer¬ 
tain degree of exactness, the French table, or that of M. Bes¬ 
sel, or tliat of Dr. Bradley, or mine. But as it w'ill represent 
any table whatever, good or bad, it can be an authority for 
none. The real foundation of tlie tabic in N. A, is the man¬ 
ner in which the eoefticieiits of the formula have been ob¬ 
tained ; and not a word ha^ escaped that can throw light 
upon this point in all tlie discussions that have been sent forth 
to tlie public quarterly in tlie Journal of the Royal Institutiou. 
It appears that the table has been so constructed as to agree, 
partly with M- Bessel’s table, partly with that of tlie hVencli 
astronomers, and partly to fall between the two. In this num- 
ner we can exactly appreciate the table; whereas it is en¬ 
veloped in mystery and obscurity when we regard it as a crea¬ 
tion of the formula. 

July 10, 1H24. J. L 
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VI. Analyses of a Series of Papers on the Structure^ Distribu¬ 
tion^ and Functions of the Nerves; by Charles Bell, Esq^i 
which have appeared in some late Volumes of the Philosophical 
Transactions. 

proj>ose, in the present article and continuations of it, 
^ ^ to present our readers witli analyses of a valuable series 
of papers on the nerves, by Mr. C. Bell, which have appeared 
in the Philosophical Transactions from 1821 to 1823; and 
shall probably conclude them with some remarks on certain 
parts of his system. 

1, On the Nci'vrs; gixnng an Account of some F^xperiments on 
their Structure and Functions^ which lead to a 7iew A^'range- 
ment of the System, —Phil. Trans. 1821, p. 398-422. 

The author’s inquiry in the present paper is limited to the 
nerves of respiration^ and ii^ his conception of this matter they 
Ibrm a system of great extent, since they comprehend all the 
710 ves which serve to comhme the muscles employed hi the act <f 
breathing and spcak777g. 

Now the number ol* muscles concerned in respiration is 
unquestionably great; as all those which are in any way con¬ 
nected with or employed in the act of breathing, or in tlie 
common actions of coughing, sneezing, speaking and singing, 
are regarded by the author as muscles of respiration. The 
associatioji of these muscles is ellected by certain nervous 
chords wliich combine them in the performance of the above- 
named actions, and which he calls respiratory nerves. To 
illustrate the ^ense in wliich this latter term is intended to be 
(unployed, the following case serves extremely well: “When 
a post-horse has run its stage, and the circulation is hurried 
and the respiration excited, what is his condition ? Does he 
breathe with his ribs only; with tlie muscles which j*aise and 
depress the chest ? No. "J'he flanks are in violent action; the 
neck as well as the chest is in powerful excitement; the 
nostrils as well as the throat keep time with the motion of the 
chest. So if a man be excited by exercise or passion, or by 
whatever accelerates the pulse, the respiratory action is ex¬ 
tended and increased, and, instead of the gentle and scarcely 
perceptible motion of the chest, as m common breathing, the 
shoulders arc raised at each inspiration, the muscles of the 
throat and neck are violently drawn, and the lips and nostrils 
move in time with the general action; and ii' he does not 
breathe through the mouth, the nostrils expand, and fall in 
time with the rising and falling of tlie chest; and that appa¬ 
ratus of cartilages and muscles of the nose (which are as cu¬ 
rious as the mechanism of the chest, and which are for ex- 
Vol. 64. No, 315. July 1824. F panding 
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pandiiig these air-lubes) are us regularly in action as the leva¬ 
tor and depressor muscles of the ribs,” It is very evident 
that, when an animal is in sucli a state, many muscles are com¬ 
bined in the act ol* res))iriition, w^hich are seated apart from 
eacli other, and are otherwise capable of performing distinct 
oIHccs: it is therefore the object of this ])aper to show what 
nerves they are which eflect tliis combination, and are conse¬ 
quently to be known as respiratory nerves; but before these 
can allow of being enumerated, it is necessary to observe, 

1st, 'Fhai the nerves of the animal frame are complex^ in 
proportion to the variety of finietions xdiich the parts have to 
maintain. 

For, on minutely and carefully examining the nerves of the 
human body and comparing them with tliosc of other animals, 
a very singular coincidence is observetl between the number 
of organs, the compound nature of their functions, and the 
number of nerves which are transmitted to them. No organ 
which possesses only one property or endowment, lias more 
than one nerve, however exciuisitt* the sense or action may be; 
but if two nerves, coming from dilferent sources, are ilirccted 
to one part, this is the sign of a double function performed by 
it. If a part, or organ, have many distinct nerves, we may 
be certain that, instead of having a mere accumulation of 
nervous power, it possesses distinct powers, or enters into dif¬ 
ferent combinations, in proportion to the number of its nerves- 
The knowledirc of this circumstance ffives new interest to the 

o ^ ^ 

investigation of this part of anatomy. 

Thus, in reviewing the comparative anatomy of the nerves 
of the mouth, we find that in the creatures which do not 
breathe, the mouth having one function only to perform, one 
nerve is sufficient. It is the same with the face, the nostrils, 
and the throat, of those animals where no complexity of re¬ 
lations or of organization exists, tliere being no variety of 
nerves in such a case. But lii dissecting the jiarts composing 
the tongue, throat, and palate, of the human subject, five dif¬ 
ferent trunks of nerves may be found corfesponding with the 
multiplied offices of the mouth in man, such as respiration, 
maiiducation, speech, taste and feeling. Surely the same 
nerve cannot serve for the action of gnawing and feeding in 
the lower animals of simple structure, and also for the govern¬ 
ance of those complicated operations which interpret wants 
and sentiments in man. 

2dly, 'Fhal the nerves of all creatures may be divided into two 
parts or systemsthe one simple and uniform^ the other complex 
and irre^dar in proportion to the complexity of organization. 

The principle which is to gitide us towards a knowledge of 

these 
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these two distinct classes is obtained, in spite of the difficulties 
which present themselves on minutely displaying the nerves of 
the face, mouth, throat, and other })arts of tlie human subject, 
by ascertaining what parts oft he* organization pf an animal are 
necessary to lilc and motion ; aiul what organs an* su]>eradded 
as the animal advances in the scale oi' existence, as necessary 
to liigher and moi*e eornjdex enjoyments and actions. Where 
an animal is endowed with mere sensation and locomotion, 
without a central organ of circulation, and with no organ 
of respiration but whal is generally diffused over the w hole 
frame, the ner\es are exlreinely simple, consisting only of two 
chords running in the length of the body, with branches going 
off laterally to the several divisions of the frame. There is no 
intricacy to be seen, nor can a double supply of nerves be ob¬ 
served ; but cacli portion of the frame has an equal sujiplj't 
and the central line of connexion is sufficiejit to combine 
tlie actions of the muscles, and to give them the concatena¬ 
tion necessary to locomotion. This system is designated by 
Mr. ISell, the original and s}nmietrical system, wdiicli, he says, 
exists as well hi the Imman Ix'dv as in the leech or worm, 
but is ol)ser\ed by those additional or sujieradded nerves 
which belong to lliose organs wliich, tracing the orders of 
animals u))wards, aie observed gradually to accumulate until 
we arrive at the coiuplication of tlie human frame, I'liese 
additional or siiperadtlt*d liciwes, however, do not destroy' the 
original MsUan; for when we separate certain nerves, it is jire- 
scnled even in the luiman bodj. 

TJiis original and symmetrical sjskui is constituted of the 
nerves oi lhe spijic, the tenlli or snb-occipital nerve, and the 
fifth ])air of tlie lu\ul or trigeminus of Willis: all which pie- 
sent a striking agreement with each (»ther with respect to 
origin, modes ol distribution, an’d ftinclion: in that tliey all 
have double origins, and ganglia on one of their roots; they 
go out laterally to certain divisions of the body; tliey do not 
interfere to unite the divisions of the frame; ihev are all mus- 
cular nerves ordering the voluntary motions of the frame ; 
they are all exijuisitely sensible, and the source of the com¬ 
mon sensibility ol'the surfaces of the body; tliey jiervadc every 
part, and yet are symmetrical and simple as the nerves of the 
lower animals. 

Exposing the ntM ves of ihis class in a living animal, they 
exhibit the highest degree of sensibility, and allow ol being 
distinguished from the nerves ol‘ tlic oilier class, liy tlic com¬ 
parative want of sensibility of the laller. riic di>ision of a 
nerve of this ori<riiial class is followed b\ a lo'vs of seusihility 
to the skin and common sul-staricc: whereas (hi^se parts are 

V 2 in 
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in no measure deprived of it when a nerve not of this class is 
divided. 

The nerves of the irregular and complex system, in contra¬ 
distinction to those of the original and symmetrical one, do 
not arise by double roots, nor have they any ganglia on their 
origins; they come oft‘ from the medulla oblonf^^ola and the 
upper part of the s])inal marrow; and from this origin they 
diverge to those several remote parts of the frame which are 
combined in the motion of respiration. These are the nerves 
which give the appearance of confusion to the dissection, be¬ 
cause they cross the others, and go to parts already plentifully 
supplied from the other system. 

The author enumerates the following as respiratory nerves, 
according to their functions ; 

1. The par ^^ap^uiu^ or the eighth pair of Willis, takes its 
course to the larynx, lungs, heart, and stomach, and associates 
them together; they being at the same time supplied with 
nerves from other sources. 

2. The portio dura of the seventh or respiraiory nerve of 
the face. By the division of this nerve the face is dejnived 
of its consent witli tlie lungs, and of all expression of emotion. 

3. The spi)ial accessory^ or superior respiraiory ncrv>c of the 
trunl\ Ill its course it supplies the muscles of the neck and 
shoulder, which arc already profusely supplied by the regular 
system of nerves. When it is divided, those muscles wliich 
were in action as rc.^jiiratory muscles cease their co-o])eratioii, 
but remain capable of voluntary actions. 

4. The phy'enic^ ox diaphragmatic^ or ei^reai iuley'ual respira^ 
torn yterve. This is the oulv one of the system which has 
been known a.^ a respiratory nerve. 

5- T^he. cjrleryial respiratory nv}ve^ connected with and re¬ 
sembling the former as to origin; it passes tlirougli the axilla 
and goes to the muscles on the outside of the ribs, which are 
supplied w'itli nerves from the other system coming out be¬ 
twixt the ribs as well. This nerve has been entirely over¬ 
looked. 


These four last-mentioned nerves govern the muscles of the 
face, neck, shoulders, and chest, in the actions of excited re¬ 
spiration, and are absolutely necessary to speech and expres¬ 
sion. Under the same class, moreover, must be ranked the 


nerves which go to the tongue, throat, and windpipe, these be¬ 
ing no less essential to complete the act of respiration; as the 
glosso-pharyngeal, the lingual, or ninth of Willis, and the 
branches of the par vagum to the superior and inferior larynx. 

With the view to give a more detailed illustration of the 
nerves being divisible or distinguishable into twodistinct classes, 

Mr. 
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Mr. Bell confines himself more immediately to the nerves of 
the face; for the human countenance performs many functions, 
and in it are combined the organs of mastication, of breathing, 
of natural voice anti speech, and of expression. The nerves 
upon which these functions are ilependent arc here distinct, 
and run apart from each other, until they meet at their ex¬ 
tremities: they moreover take different courses througli the 
bones of the head, and therefore render the results of any ex¬ 


periments which may be made upon them more certain and 
determinate. 


The nerves of the face are the trigeminus or the fifth of 
IVillis^ and the porfio dura of the seventh, which in this paper 
is called the respiratorif nerve of the face. 

'^I'hc existence of the former is constant in all animals which 


Imve a stomach with palpi or tentacula to embrace their food. 
If a feeler of any kind, liaving no connexion with respiration, 
jirojects from the head of an animal, as in the instance of the 
antenna of the lobster, it possesvses sensibility by being sup¬ 
plied with a branch from this nerve: whereas, should it be 
connected with respiration at the same time, as is the case 
with llie hollow trunk of the elephant, two nerves are readily 
found, both of great size; the one a continuation of the superior 
maxillary braiu'h of the fifth; the other derived from the re¬ 
spiratory or seventh. This nerve is subservient to the same 
functions in the higliest or most complex animals as in the 
lowest or most simjile; bein^thc nerve of taste, of the muscles 
of the face and jaws, and of common sensibility; its branches 
being distributed minutely to these organs and profusely to 
the muscles which move the lips on the teeth. 

The porih) dura only exists where there is some consent 
established between the face and the respiratory organs. In 
fishes there is, strictly speaking, no jyorf/o d?^raof the seventh, 
the nerve resembling it being a branch of the par vagum, 
which, instead of being distributed forward to the face, passes 
backwards to the muscles of the gills. In the human subject 
this nerve has a very extensive distribution, penetrating to all 
the muscles of the face, which are also supplied with the 
branches of the fifth pair, and to the skin in company with 
the minute vessels of the cheek ; besides sending numerous 
branches to the superficial muscles of the throat and neck, 
which are connected w ith branches of the spinal and respiratory 
nerves. These two sets of nerves, moreover, of the face, differ 
from each other as to texture; the respiratory being found to 
correspond with the structure of the par vagum, the filaments 
of which are close, and like a minute plexus; whereas those oi' 
the fifth are large and round, and witli less intricacy in their 

texture. 
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texture. And it is worthy of consideration, that every one of 
its branches is joined by divisions of the fifth, as if it was not 
alone sufficient to supply any individual part with nervous 
power. 

A question therefore very naturally arises, Whether these 
nerves do not perform different offices ? and, from the assist¬ 
ance afforded by the knowledge of the human structure and 
of comparative anatomy, the author is prepared to decide the 
matter by cxperimenl. The ass and the dog were the two 
animals chiefly selected for this purpose. The division of the 
portio <lura of one side during excited or extraordinarv re¬ 
spiration, is instantly followed by a los^ of motion of the nostril 
of the same side, whilst tliat ol’ the other continues s\nchro- 
nous, or in unison, with the risings and fallings of the chest. 
The animal gives no sign of pain, nor struggles when this nerv'e 
is cut across. The power of inanducation continues without 
the slightest imjiedinienl. The side of the face in which the di¬ 
vision has been made, remains at rest and jilacid during tlu' 
highest excitement of the other ports ol' the resjiiralorv or¬ 
gans. FiVeii in the last dying efforts of the res))iratorv mus¬ 
cles (or the tlrawing in of breath, when the muscles of the 
mouth, nostrils, and e\e-lids, are in a violent state of spasm, 
this remains nniiioved. A man had the trunk of the respira¬ 
tory nerve of the face injured by a supjuiration, which took 
place anterior to the ear. and through which it passed in its 
course to the face. It was ohser\(‘(l, tliat in smiling and 
laughing, liis moutli was diawn in a r( markable manner to 
the opjKisite side. Tlic altenqiL to whistle was attended with 
a ludicrous distortion oi’ the lips; when he look smifl'and 
sneezed, the side where llu* su})j)iiralion had afllcled the 
nerve remained jdacid, while the o))}>osite side exhibited the 
usual distortion. On cutting the respiratory ner\e on one side 
of the face of a monkey, the very peculiar aclivily of his fea¬ 
tures on that ‘'icle ceased altogether. 'Die timid motions of 
his eye-lids and eye-brows were lost, and he could not wink 
on that side; and his lips were drawai to the ollnr side, like a 
paralytic drunkard, whenever he showed his teeth in rage. 

Mr. Bell cut a tumour from before the ear of u coachman; 
a branch oi' the nerve which goes to the angle of the mouth 
was divided. Some time after lie returned to thank Mr. B. 
for ridding him of a Ibrmidable disease, but complained that 
he could not whistle to liis horses. 

It would ajipear from hence, iliat the association of the 
muscles of the face with the act of breatliing is effected through 
the operation of this nerve. 

Exposing and touching the superior maxillarv branch of 

the 
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the fifUi nerve gives acute pain; but its division causes no 
change in the motion of the nostril, the cartilages continuing 
to expand regularly in the act of respiration; but the side of 
the lip may be observed to hang low and to be dragged to the 
other side; and if the nerve of tlie opposite side be divided 
also, the loss of motion of the lips in eating is very obvious. 
The division of a branch of tlie fifth which goes to the fore¬ 
head in a man, did not cause paralysis of the superciliary mus¬ 
cles; but an abscess and ulcer seated anterior to the ear of 
another individual, affected the superior branch of the respi¬ 
ratory nerve; the eye-brow fell low, and did not follow the 
other when the features were animated by discourse or emo¬ 
tion. The infra-orbital brancli of the fifth, on the left side, was 
cut across, and the portio dura or respiratory nerve on the 
right side of the same animal also; sensibility to pain re¬ 
mained on this side, while that of the left was completely de¬ 
stroyed. The dilfercnce of suffering moreover was most 
marked at the time of tlieir l)eiiig divided; the di\^sion of the 
fifth was acconi})anied with signs of acute pain, that of the 
seventh or respiratory witli none at all- When carbonate of 
ammonia was applied to the nostrils of the ass whose respi¬ 
ratory nerve had been cut, the opposite side of the nose and 
face was curled up with tlie peculiar expression of sneezing, 
whilst the side on which the nerve was divided remained quite 
relaxed, although the brandies of ihe fifth jiair and the sym¬ 
pathetic were entire. The same experiment on a dog under 
similar circumstances caused the action of siieezing on the 
sound side only. 

From these facts and experiments it may be concluded, that 
the nerves of the face are divisible, as to their functions, into 
two distinct sets or classes; and that it is the office of the portio 
dura or respiratory class, to associate the actions of the mus¬ 
cles of the face with those of the other organs of respiration; 
seeing that lliese muscles serve to actuate and expand the 
passages to the lungs, and to controul the motions of the lips, 
the nostrils, and velum paluti, simultaneously with the respi¬ 
ration of the lungs. It can also be proved that the throat, 
neck, shoulders, and chest, have nerves similar to the portio 
dura both in structure and in function, which serve to unite all 
the extended apparatus of breathing and speaking. The ac¬ 
tion of smiling seems also to be owing to the influence of this 
nerve; for although it has been presumed that this act is pe¬ 
culiar to the human countenance, yet there is a great simi¬ 
larity, if not identity of expression presented sometimes in the 
face of the dog when he turns out the edge of his lips, leaps, 
and twists his body and wags his tail as he is fawning on his 

master; 
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master; but dividing the respiratory nerve oi' one side, the ex¬ 
pression, which consisted in that peculiar turn of the lip, could 
only be observed on the other. Another conclusion to be 
drawn from the experiments above detailed, is that the portio 
dura^ besides being a nerve of respiration, is also a grand nerve 
of expression, not only in man, but in brutes also; which is 
confirmed by the circumstance of the disappearance of that 
excitement seen in a dog’s head, his eyes, and ears, when 
fighting, on the division ol this nerve. 

There is moreover a peculiar distinction observable between 
these two sets of nerves of the face in regard to their origins, 
the fifth pair receiving roots, &c. from the medullary process 
of the cerebrum and of the cerebellum. A ganglion is formed 
upon it near its origin, though some of its filaments pass on 
without entering into the ganglion. 7'‘he respiratory nerve, 
on the other hand, arises from the superior and lateral part of 
the medulla oblongata^ close to the 7iodus cereby i^ and exactly 
where the crus ccrebelli joins the viedidla oblongata ; and, what 
is worthy of notice, the other respiratory nerves, wliicli form 
so distinguished a part of the nervous system, arise in a line 
with the x'oots of this. 

The striking difference presented by these two sets of nerves 
in regard to sens>ibility would imply the necessity of ranking 
them under two distinct heads, if not the idea of tlieir per¬ 
forming dissimilar functions; for tlie cutting of the fifth nerve 
gave pain in a degree corresponding with our notions of the 
sensibility of nerves; but in cutting the portio dura^ it was 
not evident th^t the animal suffered pain at all. 

“ Having brought this investigation to a conclusion, some 
perhaps, fatigued by its details, may ask to what does this dis¬ 
cussion lead? 

“ Were we to inquire no further, and to rest content with 
the inference, that the two sets of nerves distributed to the 
face have distinct functions; even this must prove useful both 
to the surgeon and physician. To the surgeon it must be 
useful in performing operations on the face, as well as in ob¬ 
serving the symptoms of disease: but especially to the physi¬ 
cian must these facts be important; he will be better able to 
distinguish between that paralysis which proceeds from the 
brain, and that partial affection of the muscles of the face, 
when, from a less alarming cause, they have lost the controul*- 
ing influence of the respiratory nerve. 

** Cases of this partial paralysis must be familiar to every 
medical observer. It is very frequent for young people to 
have what is vulgarly called a blight; by which is meant, a 

slight 
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slight palsy of the muscles on one side of the face, and which 
the physician knows is not formidable. Inflammations of glands 
seated behind the angle of the jaw will sometimes produce 
this. All such affections of the respiratory nerve will now be 
more easily detected; the patient has a command over the 
muscles of the face, he can close the lips, and the features 
are duly balanced; but the slightest smile is immediately at¬ 
tended with distortion, and in laughing and crying the para¬ 
lysis becomes quite distinct. 

The kiu)wletlge.of the sources of expression teaches us 
to be more minute observers. The author had lately to watch 
the breathing of an inluiit wliich had been several limes re¬ 
stored li’oni a slate of insci»sibility. At length tJic general 
powers I'ell low without any returning fit; iiiscnsibilitj’^ and 
loss of motion stole over the frame; all but the actions ex-* 
cited by the respiratory nerves ceased; then each act of re¬ 
spiration was attended with a twitching of the muscles of the 
ata nct'^iy and of that muscle of the cheek which makes the 
/linij)le in smiling. It w'as then evident that the child could 
not xeeo\er; that all but the s^'^teni of rospiuitory nerves had 
lost their j)uwers ; that the features, as far as they were subject 
to the inffueiice of the other nerves, liad fallen. 

There an* conditions of tJie lungs, when the patient is in 
great danger, anti yet the inflammation is not marked bv the 
usual signs of jiain and difficult motions of the chest. We 
shall see notliing but the twitching of tliosc muscles of the 
face, which are animated by the respiratory nerve. We see 
a certain unusual dilatation of the nostrils, and a constrained 
inotirm of the lips, which with the change of voice in just suf¬ 
ficient to give alarm, and indicate the patient’s condition. 
This is a stale of the lungs very often jxroduced after severe 
accidents, as gun-shot wamnds, and after great surgical opera- 
iions. 

These circumstances are stated to prove that tlie subject 
of expression is not foreign to medical studies; and certainly, 
by attention to the action of the muscles of the face, we shall 
find the views ^lrawn here from the anatomy, further coun¬ 
tenanced. We learn that smiling is an affection of the nerve of 
respiration on the muscles of the face, and that when laughter 
shakes the sides, it is only an extended and more convulsive 
action of the muscles produced by the same class of nerves. 
When to the paleness and coldness and inanimation of grief, 
there is added the convulsive sob and the catching of the throat, 
and the twitching of the lips and nostrils, we discover the same 
class of nerves to be affected, wliich, in crying, are only more 
obviously in operation, producing more violent contractions. 

Vol, No. 315. ^Juh/ KS24. O In 



50 


Dr, Jenner on the Migration Birds. 

** In all the intermediate emotions between these extremes, 
the varieties of expression in the face are produced by the op¬ 
position of the two powers affecting the same muscles; the 
one is a voluntary power, by which we restrain the features 
and conceal emotion ; the other is an involuntary power, which 
cannot be always coulrouled, but whicli will sometimes have 
sway and mingle its influence.” 

[To be continued.] 


VII. Some Obsor^ations on the Migi aiion of Bif tin 

late Edwaiid JcNNiai, M.L>. F.Ii.S. , With an InfioducUnij 
Letle} (o Sir Hi MPnR\ Da\y, Bari. Puiy. R.S.^ A// iht 
Rex\ G. C. Ji NNi n.^ 

Sirt, 

T'r had long been the intention of my late rc\erod uncle, 
'*■ Dr. Jenner, to lay the accompanying Observations on the 
Migration of llirds bet<)re the Royal Society, a^ well from in¬ 
clination, as to redeem a plt^clge lie had given some Mai^ ago 
to that learned body ; hut winch he was unable to aeeomplish, 
in consequence of his extensi\e correspomhaite with almost 
ever^^ })art of the globe on the interesting subject of Vaccina¬ 
tion, whicli occupied nearly the whole of the lime his more 
immediate protessioiial avocations would allow him to i)estow 
on other objects. 

It was n)y peculiar happiness to accompany Dr. Jenner in 
most of his investigations of tlie ])ha?nomeini of migration : and 
the paper I liave now the honour of presenting, was li ft iii my 
hands at the time of his decease. 

Had it pleased Providence to have spared him a little lojigcr, 
he might probably have corrected some inacciiracii s in the 
style and order of his paper, that inay now jierhajis appear 
conspicuous to the reader, but which I did not conceive my¬ 
self justified in attempting. 

1 have the honour to be, Sir, 

Your most obedient humble servant. 
Stone, near Berkeley, May Jp.NNKR. 

7^0 Sir Iluwphry Davy, Hart. 

President of the Royal Stn.'U'ly. 


I. 

It is not my intention, in the following page=, to give age- 
jieral history of the migration of' birds. The order in which 

♦ From the Philosophical Transactions for 1824, Part I. 

they 
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they appear and disappear, their reS'pective habits, and many 
ntlicr observations, have been given with considerable accu- 
uicy by several naturalists who have paid attention to this 
very curious subject. It is with a view of representing some 
lacts, hitherto unnoticed, chiefly with respect to the caube^ which 
excites the bird, at c<Ttain seasons of the year, to quit one 
country ibr another, tliat I ceinmiinicate the following pages 
to this learned body. 

But belbrc 1 }>roceed to state iny observations on this head, 
it may be necessary to adduce some arguments first, in sup¬ 
port of the reality of migration, the lact itself not bein^ gene¬ 
rally admitted ; and secondl}^, against the hypothesis ot a state 
of torpor, or what lias been called the hibernating system. 

In tlie first place, the ability of birds to take immensely long 
flights is jn*o\etl by the observations of almost every person 
conversant w'ith the seas. To the many instances already re¬ 
corded, I shall add the follow'ing; 

Mv late nephew, Dienteiiant Jcainer, on his ]>assage to New- 
foiuullaiuU saw on the 20lh of May the hobby hawk. It came 
on board, and was securetl. 'TJie da^ followinga swallow came 
on board. At this lime the sliip was steering a course direct 
tor that island, tind was not within the distance of an hundred 
k'ngiu's of anj land. Ilis brother, the Rev^ereiid G. C. Jenner, 
HI crossing the Atlantic, observc*d an owl (of what sjiccics he 
could not ))rc‘Ciselv acvrtain, but he believes it to hv the coin- 
luoii brown owl) gliding over the ocean v\ ith as much apparent 
ease as if it had been sei king lor a mouse among its native 
ficlds>. Wild geese havt‘ ficfjuenlJy been shot in Newfound¬ 
land, whost Clops were })lentifnlly stored with iiuii/e or In¬ 
dian com : coiisetjucnlly, these birds must have taken a pretty 
bold flight in a slmrt space of time, as no corn ot this kind is 
(ulti\atcMl within a vast distance of that island. These how¬ 


ever I do not ccuisider as migrations of any further conse- 
(|ueuce, than just to show the jiowers of the wing. 

My ingenious friend and neighbour, the late Reverend Na- 
thanielU hornbury, who had cK'casionally visited Holland, in¬ 
formed me that the j)igcons about the Hague make a daily 
marauding excursion, at certain seasons, to the opposite shore 
of Norfolk, to feed on vetches, a distance of forty leagues. 


•* Mr. Jenner informs me, that in subsequent vo}jges he has taken, in 
the Atlantic, several hundred miles from land, the nuthatch, hoopoe, and 
bnipe; and lias often seen small birds of the linnet kind. Of the lutter, a 
hirj^e flock came on board, perched on the rif;ging, appe^ared ^ery lively, 
and after adjusting their plumage, and chir[)ing in concert for a lew mi¬ 
nuter, took their flight in u direction for the Azores. 

(t 2 Now, 
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Now, iriay not this be almost considered as daring a flight ns 
that nf the bird wliich crosses tlie Atlantic ? For it is not at 
nil probable that the shores of this country can be visible to 
the flock when they set out. 

Again : Is there Jiot something as extraordinary in the pi¬ 
geon, winch can in a few hours find out its home, though 
taken away in a box and totally’ excluded from the light, to 
the distance of two hundred miles, as in that bird which quits 
one sliore to seek another, whatever inav be the extent of in- 
Iciwening seas? I'lie fact seems to 1>e, that we, the liltlr h>7*ds 
of the rreatioiu are too prone to measure tlie sentient ))rinci)>lc 
in animals by the scale of our owii ideas, and thus, unw illingly, 
allow them to ])osses.s (acuities wlfah may surjjass our own, 
though peculiarly aj)pro])riate to their resjjective natures; but 
a little reflection must compel us to conless, that they arc cn- 
dowTd with discriminating powers totally unknown to, and 
lor ever unattainable by man. I liave no ()l)jection to admit 
tile pr>ssihilitv that birds may be overtaken bv the <’(jld of 
winter, and thus be thrown iiu<i the situation of other animals 
whieh remain t()r|)id at tliat season; though I must own I 
never witnessed ihelaet, nor could I ever obtain <‘\idencc on 


the subject that was to me satisfactory; hut as it has been 
often asserted, may I be allow^ed to siippose, that Munc decep¬ 
tion might have been practised with the design of inislea<rmg 
those to w'lumi it might secaii to have apjieared obvious? For 
far be it from me to iiisimiale that tlie subjeet lias been wil¬ 
fully misrepresented by those naturalists who have stated it 
as a fact. Yet liow careful should we be in the invesiitration 
of all subjects in natural history wdiich may captivate by (heir 
apparent novelty! 

Jf birds crept into holes and crevices to hibernate, would 
they not, like quadrupeds, creep out again in a languid state, 
their fat all absorbed, and their bodies emaciated? We see 
(his fact exemplified in the hedge-hog, one of the most re¬ 
markable of our hibernating animals, w hicli retires to its lint 
at the approach of winter, with vast stores of fat {ilaced in 
every situation where nature could find room for it. "i'his fat 
is its only source of nutrition for the winter, w^hich, hy the 
time tlie sun rouses it to fresli life and activity, is exhausted, 
and the nnimai comes forth thin and emaciated. But the case 
with birds is extremely different. If, on the first day of its 
appearance, a martin, a swift, or a redstart be examined, it 
will be found as plump and fleshy as at any season during its 
sta}'; it appears also as strong on the wing, and as fiill of ac¬ 
tivity at that period as at any other during its abode with us. 

How' 
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How the cuckoo, that disappearis at so early and so iiot a sea¬ 
son as the first week in .July, can become torpid, is beyond the 
power of conceptioii- 

'riie apparent incapability of the landrail to perform the 
task of niif>ration, lias ol'teii been so strongly adduced as a 
jH'csinnptne arffuinent in favour of the liiberniiling system, 
that those ^^ho do not admit that of inigi’atioii, were it to rc- 
jnaln iiimoticed, might urge it as an objection. Jt must be ad- 
jiiittcd, that a suj)erficial examination of tlie Jiabits of this bird 
tends to hivour the supposition of its incapacity for so great an 
ex])loit, as it often rises from the ground like an Ijulf-animated 
lump, and setMiis with difficulty to take a flight of a hundi ed 
yards; but Jet O'- remark its po\\crs when s(n*K>usly alarmed. 
Should it be flnceil upon tlie wing by any extraordinary cause, 
by the jnirsuit of a liawk, for examjile, the \elocity of its 
flight, and the ra])Idit^ of its e^oIutions to a^oid tlie common 
eneinv of its race, will at once appear. This is no \er\ rare 
exhibition. Necessity here, as in migration, becomes the pa¬ 
rent of exertion, whicli, when thus tailed forth, cannot be 
shown in a nuicli greater degree by any of the feathered tribe. 
I'hc moor-hen (which winters with us) gives another instance 
of wliat a bird, wliich ajijiears so much lo want activity in its 
ordinar\ flights, is capable of performing wlien exertion is ac- 
tiKill\ required. When pursued by aliaw k, and self-preser\ation 
calls up all its jiowers, it ma^ be seen to rush iij) into the air 
with ama/ing '\elocily, almost as high as the e\e c.in reach, 
then darting down with an eijual jince, it often, by such rapid 
inaiucin res. csca|)es the deslriicli\e talons of its sAvift pursuer. 

It is a lemarkable fact llml the swallow tribe, and probabl> 
man\ otlier birds wliich absent themselves at staleil periods, 
should return annually to the same spot lo build their nests. 
The swift, which for nine months has some distant region to 
roam in, was sch'Cled for the purpose of an exjierinuail to as¬ 
certain tliis with j)rccision. At a farm-house in this neigh- 
boiirhootl I jirfecured several swifts, and by taking off two 
claws from the foot of twelve, I fixed upon them an indelible 
mark. The year following their nesting jilaces were exa¬ 
mined in an evening when they had retired to roost, and there 
I found several of the marked birtls. The second and third 
year a similar search was made, and did not fail to produce 
some of those which were marked. I now ceased lo make an 
annual search ; but at the expiration of seven years, a cal was 
seen to bring a bird into the farmer’s kitchen, and tliis also 
proved to be one of those marked for the experiment. 

That the bird, when the stimulus for migration is given, 
with the choice before it of almost any part of Europe for its 

annual 
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annual excursion, should so unifornil}' not only revisit this 
island, but even select the same spot for its brcediiip; jdace, is 
certainly a wonderful occmTence. But il’ birds were not in¬ 
stinctively diiectctl to return to their old Inunits, should wc 
not find them over-crowdiiif^ some situations, while others 
would be left desolate ? And would not this be the case if the 


search of food was the object of their migration ^ However 
it may he admissible, in one point of view, to consider the 
bird in its state of migration I'rom this country, ns a nearer 
iieigliboiir than at first miglil be eoneeived, if we nia}' be al¬ 
lowed to consider distance, or space, in the instance before us, 
as governed b)' the power of progressive motion, of what con¬ 
sequence is it to the swift, wliich, to use the aniiuated expres¬ 
sion of Mr. White, ‘‘dashes through the air with the incon¬ 
ceivable swiftness of a meteor,” whether lie comes to us from 


some neighbouring cotmtry, or the shores of Africa r' 'J'he 
wonder excited by the return ol'these birds again to their old 
nesting places, would at once cease, if we could belie\e what 
has been asserUnl by some ualuraiisls, and gained credit with 
many, namely, that at the lime they di^ai>]'ear Iroin us, 
lliey submerse lluMnse)\es in ])oik1s and river> and in this si¬ 
tuation become torpid. 11'this idea liad not been tiicouiaged 
and sin)|)v)ried b\ som ■ new h\i^oihesis, I Oioulil InnclU liave 
thought it neeessar\ to lia\c taken ain serious nolici* of it; 
but as the matter now siamls I will just slate in\ opinion, 
why I think it imj>ossible for any birds to be dis[)oscd of in 
this wa\. 

JVrinil me first to call to \oiir lecolleetioJi the season of 
the year at which many of these biids disa])pear. jLliap})ens 
wluMi they feel no eoltl blast to bennmb lliein, and wlien the 
common food witli wliich they are supported, is distributed 
llirough the air in tlm greatest abundance. At such a time, 
what can be the inducement to them and their }Oung ojies, 
which have but just begun to enjoy the motion of tlieir wijigs, 
and play among the sunbeams, to take this dreary plunge ? 
And how is the oflicc of respiration to be peribnned diuiiig 
the nine months watery residence ? The structure of the lungs 
of birds differs not essentially from that of quadrupeds, ahd 
therefore all communication with the atmosphere being cut 
off from the first moment of submersion, the possibility of a 
bird living nine months, or indeed as many minutes, under 
water, appears to be totally irreconcilable witli the nature of 
tlieir structure, I have taken a swift about the 10th of Au¬ 
gust, which may be considered as the eve of its departure, 
and plunged it into water; but like the ge?ierality of animals 
which respire atmospheric air, it was dead in two minutes. 

The 
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The late Doctor Beddocs lias thrown out a supposition, that 
by frequent iiiiinersioii in water, the association between the 
movements of the heart and lungs iniglit perhaps be destroy¬ 
ed, and tliat an animal might be inured to li^e coinmodiously 
for any time under water. As this will jirobably give new vi¬ 
gour to the languid system of the advocates Ibr tlie submer¬ 
sion of birds, I think it incumbent upon me to mention it. 

Though wc frequently see the swallow and the martin 
sprinkle and splash theniscKes as tliey glide over the surfaces 
of })ouds and rivers, yet we never see them dip under for a 
single momeiU; indeed a few plunges would &o moisten their 
wings as to prevent their flying, and w'c should see them oc- 
easionull\ in this disordered state fluttering on the slun’e. If 
they went to tin sea side, and got beyond the reach of the eve 
to inure themselves to this element, Jiow could they return, 
divested us tlie^ must be eitlar of the means of swimming or 
flying.'* Wluievcr has obseived the common tame duck driven 
to the ntCl.sslly of iepea*^eil!\ diving Irom the pursuit of a 
water-dtig, must have nolicvd ia)w t\haustcd it rises k) the 
surface of the water after a short [lerioil of submersion, anti 
how iiicajiable it is of flying, in consequence of t lie soaking of 
its wings. The same may be said of bird" luou in Ifie JK.bil 
of diving, tlie grebes and divers. Wlien entangled in a lu t 
tliey soon perish, or when they bapjien to dive under ice that 
may chance^ to overspread a pond ; no uncommon place of 
z'csort for some t)f tlie smaller species of grebes. 

I have al\va}s been much atlaclu'd to that faithful aiiiinal, 
the Newflaiiulland tlog, and have often procured from that 
eounlry those dogs that had been inueh accustomed to diving, 
and which had been kejit to the ])J:iclice; yc't I never ub- 
seived that any tit them attained by habit the power of remain¬ 
ing under water longer than thirt} seconds, and even then, on 
rising to the surface, they appeared confused. Negroes and 
other men wlio have been employed in seeking among sunken 
rocks the hidden tiensures of the deep, aie said to liave ac¬ 
quired a liabit tif remaining some minutes under water ; but 
tlie time was probably measuied by a rude guess, ami not by 
a stop-watch. 

Having tlius called the attention of the Society to such state¬ 
ments as give support to the fact of migration, and having 
also endeavoured to controvert the notion of an hibernating 
system, I beg to draw their attention to what 1 conceive to be 
the true causr of migi'ation. 

At the coming on of spring we observe our more domestic 
birds, those that approach our houses, and are most familiar 
to us, assuming new habits. The v'oice, gesticulation, and tlie 

attaclimeut 
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attachment which the male begins to show to the female, 
plainly indicate some new agency acting upon the constitu¬ 
tion *- This newly excited influence, which so conspicuously 
alters the habits of our birds at lionje, is, at the same time, 
exciting itself abroad upon those which are destined to resort 
hitlicr. It is the jn ejmration ^hich nature is ma/iing Jar the 
production of an fffspiing hy a nevo ai rangemrnt in the siruc- 
ture of the sexual oigans^ {viz,) the enlargement of the testes in 
the male,, and the oxHiria in the female. 

No sooner is llie impulse arising I’roni this change sufli- 
ciently lelt, than the birds are directed to seek a country 
where they can for a while be better accommodated with suc¬ 
cours for their infant brood, tliun in that from wiiicli they tie- 

iu)t at the commencement of tliis enlargement, nor until 
it is considerably advanced, that tlie birds are jirompted to 
migrate; and this is very wisely ordered: for weietliev to set 
oil* when first the testes and ovaria begin tt> grow lunnil, l]ie\ 
must waste niucli time here unnect^ssaiiK, aiul indet'tl arii\e 
at too curly a}>eriod to find a supply of food. Very little time 
is lost after their arrival, belbre they form their cunuubial al¬ 
liances:). The business of nesting then begins ; and as a con- 

\ incing 

The rook, among many others, cvhibit's a familiar instance of the 
change of voice. 

■f- Birds of the same species that are commonly stationary in this islnncl 
throughout the year (I say cummonty, for all, 1 believe, occasionally migrate) 
are migrators in other countries. Tin* adult bird might, perhaps, find a 
subsistence for itself in the country it (puts during the incubating season , 
but the nestling is probably the object nature chiefly liokis in view, l>oth 
with respect to food, and to tlie temperature ol the air in which it is fir^t 
to feel existence. The one may be unfit or too scanty, and the other too 
liot or too cold. It is wonderful to see witli what peculiar care the jiarent 
birds select the food foi their young until they arc four or five days old. 
For the most part it is purely^ annual; but not an atom even of that is suffered 
to go into the nestling’s stomach, that is not perfectly adapted to tlic lender 
state of its digestive powers. While the swift is feeding on small beetles that 
have hard crustaceous wings,and whose habitations are the air, its nestlings 
are fed in their early state with gnats. Tiie spurrovv, a granivorous bird, 
feeds its young for several days after they are hatched, with the softest in¬ 
sects only, now and then introducing a little coarse sand, smooth on the 
surface, to inure the stomach, as I suppose, to bear the same kind of sub¬ 
stances in a more rugged state, wliieh will shortly be required. 

X Sliould a fatal aocident befall either the male or female bird after this 
alliance is newly formed, no time is lost in unavailing sorrow, nor any great 
nicety shown in forming a new connexion, as the following little history 
will evince. A pair of magpies began to build their nest in a gentleman’s 
garden at Burbage, in Wiltshire. Disliking their familiarity, he shot one of 
them from an ambush made for the purpose. The next flay there were 
again a pair going on vith the work. One of these was also shot. The 
los-» was not long in repairing ; for the day following the pair were again 

^omplete^ 
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vincing proof tliat nesting is the chief cause of their errand 
here, mis and its natural consequences occupy their attention 
from the time of their coming to the day of their departure. 
This is illustrated by the dispatch which some of them make 
in performing the object of their mission- The cuckoo finishes 
this business in a shorter space of time than any other bird; 
but as he deviates so widely from the common laws of the fea¬ 
thered society, I shall select the swift as a better example for 
pointing out the fact. The swift shows himself here about the 
beginning of May (sometimes a few stragglers appear earlier), 
and by the beginning of August he has completely reared his 
young ones, which seldom consist of more than two. At once 
the old birds and their family take their leave and are seen 
no nioi’c for that season. Now his further residence cannot 
be rendered unpleasant by any disagreeable change in the 
temperature ol'the air, or from a scarcity of ins common food, 
which at this time abounds in the greatest plenty. This cir¬ 
cumstance of the early departure of tlie swift, without a more 
apparent cause, seems to have excited much astonishment 
and perplexity in the uiind of that attentive and ingenious na¬ 
turalist, the late Mr. White of Selborne. Speaking of the 
swift (Letter XXL page 1.84), he says, “ But in nothing are 
swifts more singular tliaii in their early retreat. They retire, 
as to the njain body of them, by tlie tenth of August, and 
sometimes a few days sooner; and every straggler invariably 
withdraws by the twentieth, while their congeners all of them 
stay till the beginning of (October, many of them all through 
that month, and some occasionally to the beginning of Novem¬ 
ber. This early retreat is mysterious and wonderful, since 
that time is often the sweetest season of the year. But, what 
is more extraordinary, they begin to retire still earlier in the 
most southerly parts of Andalusia, where they can be no ways 
influenced by any delect of heat, or, as one might suppose, 
defect of food. Are they regulated in their motions with us 
by a failure of food, or by a propensity to moulting, or by a 
disposition to rest after so rapid a life, or by what ? This is 

complete, when another fell a victim to the gun. Thus the gentleman went 
on destroying one of them daily until he had killed seven; but all to no 
purpose—the remaining magpie soon found another mate. The nest was 
finished, and young ones were produced, which were suffered to fly. This 
is an extraordinary fact.—It seems to show that nature has a reserve of 
birds in an unconnected state, immediately ready to repair losses. Were the 
w'hole to pair at once, the circumjacent country might be insufficient to 
furnish food for the immense number of young ones that must burst forth at 
the same time. 

Vol. 64. No. 315. My 1824. H one 
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one of those incidents in natural history that not only baffles* 
our searches, but almost eludes our guesses! ” Thus Mr- 
White. 

Now, should the principle I ha^c laid down be admitted, 
namely, that these birds come here for scarcely any other pur¬ 
pose than to produce an offspring, mid retreat when the task 
s finished, how easily will all circumstances be reconciled * 
and how little mjsterious will those things ii^ipear which na¬ 
turally seemed unaccountable, not only to the amiable author 
from whom the foregoing passage is taken, but also to others 
who have written before on the siiine subject. 

It is somewhat remarkable that so sagacious a philosopher 
as the illustJ’ious and learned Kay, xvho so cleaily saw the 
object of inigiation in fishes, should not also luuebeen led 
to a sight of It in birds. Aller making a very just observation 
respecting salmons, that quit- the sea and ascend up rivers 
witli no other view than to find u place of security for then- 
spawn in the sand, he directly says again, adverting to birds, 
“ What moves them to shift tlieir quarters ? You will saj the 
disagrecableness of the air to the constitution of their bodies, 
or want of food 

The &})ring migrating birds tlu not arrive here at first in 
very large numbers- It may be observed, that iii the earh 
part of April a few swallows may be sec n; soon after these a 
few solitary martins, and as the month advances now and then 
a swift. On the walls of Berkeley Castle martins build then 
nests ill great numbers. I availed inj self of their situation, 
and took several of them on the same night, tlie latter end of 
May. On dissection, the cause of their giadual and succes¬ 
sive migrations appeared obvious, the testes and ovaiia being 
in very different states of progressive forwardness. While 
one bird presented embryo eggs in the ovaiium as large as 
peas, in another they were found no larger than hemp-seed. 
These were the extremes; for in the other birds there ap^ 
peared all the intermediate stages, from the enlargement of 
the ovaria, sufficient to give the stimulus lor migration, to the 
degree of forwardness just described. The same gradations 
in the state of the testes of the male corresponded with that of 
the ovaria in the females. This progressive arrival is not con¬ 
fined to the swallow tribe: all the birds that come early iii 
the spring appear in the same gradual manner. I cannot help 
observing,.that here the wise design of Providence is very con¬ 
spicuous. Their appArance keeps pace with that of the in- 

♦ Ray on the Wisdom of God in the Creation, Pai't I, p. 128. 

sects 
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sects which are to afford them food. If the numbers which 
flock in upon us in May, w^re to arrive in April, when only 
part of them appear, all must be insufficiently supplied, and 
many of course perish from a want of the needful succours; 
but by the middle of May, myriads of insects have produced 
eggs, and great numbers have either broilght forth or ma¬ 
tured their progeny; and it may be remarked there is still a 
greater increase of insect food by tlic time the young birds 
begin to require it. Swallows, on their first coming, feed 
principally upon gnats. These insects are called forth from 
their wintry retreats when the air is but moderately heated, 
48 degrees of Fahrenheit’s thermometer being sufficient to 
put them on the wing. It is in pursuit of them that we see, 
in cool weather, the swallow incessantly skimming over the 
surface of ponds and brooks; and their thus early hovering 
over water has stiengtliened the idea of their having lately 
emerged from tlieir watery abode, where they are supposed 
to have lain dormant during the winter. But they are driven 
by necessity to feed on the gnat. Like the swift and mar¬ 
tin, their more favourite food is a small beetle of the sca- 
raba'us kind, which, on dissection, I have found in far greater 
abundance in their stomachs than any other insects. 

The tumid state of the testes and ovaria sometimes comes 
on {)reji)aturely, and in the same manner sometimes subsides. 
When this liappeJis, swallows and martins desert their nest¬ 
lings, and leave them to perish in the nest. Tlie economy of 
the aFiinial seems to be regulated by some external impulse, 
^liich leads to a train of' consequences. When this change 
in the testes and ovaria takes place, the bird becomes impelled 
b^ a stronger principle, that is, the desire of self-preservation. 
This sometimes happens when they produce a very late hatch. 
A pair of martins hatched four broods of young ones in the 
house ol' a tradesman in this place in the year 1786. The 
latter brood was hatched in the early part of October. About 
the middle of the month the old birds went off, and left their 
young ones, about half fledged, to perish. The pair returned 
to the nest the 17th of May 1787, and threw the skeletons 
out. 

Thus scarcely a winter passes but we hear of a nest of 
robins, hedge-sparrows, and some others of the smaller birds. 
We have been informed by Pennant, and it has been noticed 
also by others, that the cuckoo has been heard to give his 
song early as so the middle of Febru^d*y, two mouths sooner 
than the usual time. The same deviation from the ordinary 
course of nature, which prematurely occasions the pairing of 

H 2 our 
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our domestic birds above mentioned, proves the stimulus, 1 
conceive, to certain unseasonable migrations, and accounts 
for the iiTegularily first noticed. The same argument is of 
course applicable to the premature appearance of any other 
migrating birds. The month of March sometimes affords us 
warm weather for several successive days. At this time I 
have often seen the snake basking under a hedge. The lizard, 
too, has been invited from his cold retreat; but never could 
I see the swallow or the martin, although I have taken every 
opportunity of looking for them during tlie transient sunshine, 
and made diligent inquiries of others. At the further advance¬ 
ment of spring, often in April, when, from tlic long }>revalence 
of north-easterly winds, the weather becomes unseasonably 
cold, and even frosty, swallows, martins, and other early mi¬ 
grators apj^ear among us. But they soon experience the 
hardships of an inhospitable reception; tlie insects that should 
afford them food being still in a stale of torpor in their wintry 
recesses; and, unless called fortli by some agreeable change in 
the air, the unfortunate birds })erisli for want of food. This 
I have known happen during an inclement spring, and have 
picked up starved martins under their nesting })laces, and 
willow wrens, wliicli have perished under hedges, through a 
want of succours. 

Unlike the migrating birds that winter with us, of which T 
shall speak in a subsequent part of lliis paper, the spring or 
summer birds dc not possess the disposition to change the 
scene and seek a more genial clime, when this country is so 
overspread by frost as to deny them their common supplies. 
This, I imagine, will admit of an easy explanation. The win¬ 
ter birds require nothing here but food and shelter. Our 
summer visitors come for more various and important pur¬ 
poses. Had they, like the former birds, been endowetl with 
a disposition to wander on certain changes of the atmosphere, 
the great design of their migration, as it must have j)rovcd 
fatal to the business of incubation and the rearing of their 
young, would have been frustrated. It may be w'orlhy of re¬ 
mark, that both the summer and winter migrating birds are, 
on their arrival here, well received by the domestic natives, 
and neither create quarrels nor excite fears. The redstart 
builds its nest in the same tree with the titmouse, and the red¬ 
wing feeds peaceably in the same meadow with the starling. 

[To be continued.] 
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VIII. Observations on the Mesembryanthema barbata. By 

A. H. Haworth, Esq. F.L.S. 

To the Editors of the Philosophical Magazine and JournaL 
Gentlemen, 

TT AVTNG recently had occasion to reconsider the remark- 
able plants which compose the section Barbata of the 
extensive genus Mesemhryanthcnium^ added one new species 
to the group, and detected an error in nomenclature respect¬ 
ing an old one; I send you hereunder an amended account 
of the whole section and its botanical characters; which, per¬ 
haps, may he acceptable to the next Number of your valuable 
Miscellany; and I remain, gentlemen, 

Your very respectful correspondent, 
CheUea, July 20, 1824. A. H. Ha WORTH. 

Mksembryanthemum. Scctio Barbata. 

« 

^ectioyiis Characteres, 

Sufirulices 2-Il-entales pliisvc, papulosi, foliis apice radiatim 

st c 1 lat o-barbatis. 

Specietum Charactey es. 

barhatum. M. (The beuided, bushy) erecturn: ramulis ef^ 

1. fuso - dccinnbentibus, foliis reniotiusculis patentibus 
apice sub-sex-radiatis, calycinis laciniis subanjimlibus. 
Mrscmh. barbattim^ ot^ Linn. Sp.PL 691.— Dillen. Hart. 
EWu Jig. 234. Bot. Mag. t. 70- M. sielligerum. Nob. 
in Syiiops. Slice, pi. 8^c. 

Obs. Finding this plant, communicated to me by 
Professor Williams, from the Botanic Garden of Ox¬ 
ford, to be the original M. harbatum of Linneeus; and 
at the same time being my M. stclligerum; I avail my¬ 
self of this opportunity of rectifying the error, which 
may perhaps be the most appropriately done by the 
transposal of the names of the plants, as here adopted. 
stelligei'nm. M. (The bearded, procumbent) ramis procum- 

2. bentibus elongatis, foliis remotis semierectis a})ice sub- 
quinque-radiatis; calycinis laciniis praeinaecjualibus.— 
Mesernb. barbatuni. Nob. in Synops. Succ. exclmis syno^ 
nymis. 

Obs. Priore omnino debilior, sivc procumbens, 
ramis longe paucioribiis longioribus, foliis remotioribus 
niagisque erectis. 


inionsum. 
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intonsum, M. (The black-bearded) ramulis erecto-decum- 

3. bentibus efFusis hirtulis, tbliis apice sub-deceni-rndiatis; 
calyce barba nigra cincto. 

Nova species, a Capite Bonce Spei, Florebat in re- 
gio Horto Kewense, A.D. 1824, Julio mense. 

Obs, Variat 

et, rubicnndumy floribus rubicundis, terminalibus soli- 

tariis. 

/S. alburn^ floribus niveis nitentibus, morientibus palli- 

dissimc roseis. 

Obs, Flores breviter pedunculati, pedunculis his- 
pidis ebracteatis, setis albis erectis. Calyx 5-iidus 
turbinatus inferne hispidus, setis patentibus albis, tunc 
late barbii valida nigra cinctus, setis nigris subulatis 
expansis. Flores^ A. M. ad solem ardentem solum 
expansi, post illos Mesem. barbati et minorcs. Folia 
in ramoruni apices subconferta, seinierecta plusve, pal- 
lidiora quani in prioribus et acutiora, basi stepe inci- 
pienter ciliata; undique ad Icntem papulis setula alba 
adprcssa finicnt ibus. 

Distinguitur optimo hispidis ramulis, calycisve nigre- 
dine barbie- 

stellatunu M. (The small-bearded) follis (ramiilisque brevi- 

4. bus grossis) caespitosis caiiis crassis papuloso-scabris, 
apice multiradiatis, basi ciliatis; pedunculis calyci- 
busque 6-8-fidis hirsutis.— M,steLlafum, PL Grass, 29, 
cwn iconc, — Nob, in Itevis, PL Succ, 191. 

llarius, et in aestu intenso solum floret 
denswH, M. (The dwarf-bearded) densissiiue coespitosum: 

5. ibliis papuloso-scabris, apice multiradiatis, basi sub- 
ciliatis; pedunculis calycibusqiie 6-fidis hirsutissimis, 
caudice senili prajcrasso ramuloso brevissimo. — 
M,densum, Nob. inSynops. Succ.^c. — Bot. Mag.t. 1220. 

Obs. Flores rarissimi: oestii intenso solum vidi, 
quoque solum bis. 


IX. Notices respecting New Books. 

T he First Part of the Philosophical Transactions of the 
Royal Society for 1824 has just appeared, and the follow¬ 
ing are its contents: 

The Croonian Lecture. On the internal Structure of the 
Human Brain, when examined in the Microscope, as com¬ 
pared with that of Fishes, Insects and Worms. BySir Everard 
Home, Bart. V.P.R.S. —Some Observations on the Migra¬ 
tion 
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tion of Birds. By the late Edward Jenner, M.D. F.R.S- 
—On the Nature of the acid and saline Matters usually ex¬ 
isting in the Stomachs of Animals. By William Prout, M.D. 
F.R.S.—On the North Polar Distances of the principal Fixed 
Stars. By John Brinklev> D.D. F.R S. &c. Andrew’s Pro-r 
fessor of Astronomy in the University of Dublin.—On the 
Figure requisite to maintain the Equilibrium of a homogeneous 
Fluid Mass that revolves upon an Axis. By James Ivory, 
A.M. F.R.S.—On the Corrosion of Copper Sheeting by Sea-* 
water, and on Methods of preventing this Effect; and on their 
Application to Ships of War and other Ships. By Sir Hum¬ 
phry Davy, Burt. Pres. R.S. — A finite and exact Expression 
for the Refraction of an Atmosphere nearly resembling that 
of the Earth. By Thomas Young, M.D. For. Sec. R.S.— 
The Bakerian Lecture. On certaiji Motions produced in 
Fluid Conductors when transmitting the Electric Current. By 
J. F, W. Herschel, Esq. F.R.S. — Experiments and Obser¬ 
vations on the Development of Magnetical Properties in Sleel 
and Iron by Percussion: Part 11. By William Scoresby, 
Jun. F.R.S. E. &.C. Communicated by Sir llumphiy Davy, 
Bart. Pres. R.S,—On Semi-decussation of the Optic Nerves. 
By William Hyde W'^ollastoii, M.D. V.P.R.S. 

lleccnihj published. 

Observations on tlie Re-building of London Bridge: de¬ 
monstrating the Pructicaiiility of executing that Work in three 
fiat elliptical Aiches of Stone, each two hundred and thirty 
feet Span: with an Examination of the Arch of Equilibrium 
proposed by the late Dr. Hutton: and an Investigation of a 
new Method lor lorming an Arch of that Description. Il¬ 
lustrated by Seven Plates ^nd other Figures. By John Sea¬ 
ward, Civil Engineer. 

The Green-house Companion: comprising a general 
Course of Green-liouse and Conservatory Practice through¬ 
out the Year; a natural Arrangement of all the Green-House 
Plants in Cultivation ; wdtli a descriptive Catalogue of the most 
desirable to form a Collection, their proper Soils, Modes of 
l^ropagation. Management, and References to Botanical Works 
in which they are figured. Also, the proper Treatment of 
Flowers in Rooms, and Bulbs in Water Glasses. 

ANALYSIS OF PERIODICAL WORKS ON NATURAL HISTORY. 

Curtises British Entomology. 

No. 7- contains the followinji subjects : 

PI. 27. Aphodnih xnllosti^. From an unique specimen taken by the author 
upon Newmarket ITeutb. With the insect is fiijnred (he !>eautifiil and local 

Anemone 
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'Anemone Pulsatilla from the same liahitat. — PI. Acanthosoma hatnor- 
rkoidalis, A new genus proposed by the author for those species of Penta^ 
toms with only two joints in the tursi^ and having a keel beneath.—' 
PJ. 2.9. Sart'othrlyiu ramosaHus (Branclied Sarrothripii*;). A new genus of 
Mollis selected from the extensive family of Tortrickls. The length of 
the proboscis, the slender palpi and the brush upon the fore legs are ad¬ 
mirable characters to di:>tinguish this natural little genus from those with 
which it has so long been united. Tlie species figured is new to this coun¬ 
try, but the remainder of the genus have been long well known.—PI. 30. 
Xyela pmilla. Not only a rare but most remarkable insect; discovered 
by the author to be an inhabitant of Britain. Dainmn first noticed it in 
the Stockholm Transactions; and King, we believe, has also inserted it in 
his Monograph upon the Tenthrcdinids^ It is a most valuable aeqaisition 
to the Entomologist, since it unites most beautifully the Tenthred'mida' 
{Tenthredo Linn.) with the Uroceridee {Sirex Linn,). 

Pke Botanical Magazine, No. 450. 

PI. 2493. S'ida aurita.—Conanthera blfoVia^—J^anrus aggregata; foliis 
pereunantilms ovatis acuininatis triplinerviis subtus glaucis, pcdunculis sim- 
plicibus axiilaribus aggregatis, bracteis scariosis ovatis concavis:” a doubt 
is expressed whether this may not belong to the genus Tetrnnihera.-^Canna 
edidis.—Aspidistra lurid a ; Bot. Reg. 628.— Wulfenia cnrinthiaca,^Psidium 
catUemnnm: a fine “figure of this species of Gmim, together with an illus¬ 
tration of the character of the genus, was given in Mr, Lindley’s Collectanea. 
— SarcoiihyllniH ear nosum. 

The Botanical Register, No. 113. 

Pi. 809. Amaryllis ignea^^^ umhella 6-flora, porianthii Jaciniis in tubo c\>- 
lindraceo convohitis pediinculis perianthii niiiantis longitudine, st\Io ex- 
Rcrto, stigmate simplicissiinoa most beautiful plant sent from (/hili by 
Lord Cochrane. Mr. Lindlcy has referred this plant to the old genus 
Amaryllis, which, he remarks, “contains the rudiments of several genera, 
but the principle^ upon which they are to he separated remain to be ascer¬ 
tained.*’— P/wOTicn.— Azalea indicOj received from CMiina in 181!). 
An arrangement is added of the varieties, spring and autumnal.— Cineraria 
speciosa, “ racemo siinplice,foliis reniformibus dcnriciilatis; petiolo inflato, 
caule siinplice folioso, bractea in medio pcdunculi, floribus cernuis.*’— 
Chlorophyluvi Orclndastrum, “ 2-pcdalis, folds lauceolutis aciirninatis ii basi 
stricto patentibus, panicula ramosa strict^ multiflora, ramis glabris.”—Orwi- 
thogalum rire?w, “ racemo spicato multifloro, folds lineari-lanceolatis de- 
bilibus ad apieem breviter teretibus acuminatis, sepalis patentibus, sta- 
minibus alternis bideutatis, bracteis floribus lougioribusa new species 
from South Africa — Hedysarum ascendens. — Narctssits gracilis ; “ 12-18- 
uncialis, foliis lineari-subulatis canaliculatis, scapo terete 1-2-floro, ovario 
inflato, flore sulphurco.—(Sabine MSS.)” Under this head it is remarked 
by Mr, Lindlcy tnat “ the whole genus Narcissus requires to be revised with 
a judicious but severe hand. It may then be discovered that the number 
of genuine species is very few; and that the individuals which it has be¬ 
come the fashion to call species, are varieties capable of being so distin¬ 
guished* This wc have reason to know is also the opinion of Mr. Sabine, 
who has probably examined a greater number of plants of this genus than 
any other person. It will also, we think, be decided, that in most in¬ 
stances Mr. Haworth’s genera are the species, and such of the same in¬ 
genious writer’s species as can be distinguished from each other the va¬ 
rieties, of Narcissus " 
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ROYAL ACADEMY OF SCIENCES OF PARIS. 

March 1.—^T^HE Minister of the Marine transmitted some 

-*■ specimens of the coal which had sponta¬ 
neously taken fire in the arsenal of Brest. He solicited the 
Academy to investigate the cause of the phaenomenon. — 
M. Paulet presented his manuscript translation of the History 
of Plants by Theophrastus.—M. Cuvier read a Memoir en¬ 
titled A new Examination of a Fossil Animal from the 
Schists of SolenhofTer, which appears to belong to the Class 
of Reptiles, and to which the jJJanie of Plerodactylus has been 
given/"—M. Jomnrd rend a note on the Discoveries recently 
made in Afiica.—M. Becquerel read a Memoir on the Mag¬ 
netic Actions produced in all Bodies by the Influence of very 
powerful electric Currents.—M. Paixhaus gave an account of 
the wperinients lately made at Brest on his new system of 
artillery.—M. Fresnel, in the name of a Commission, made a 
Report on an improvement ofSaussure"s hygrometer proposed 
by M. Babinet. 

March 8.—M. Biille, of Besan^'on, transmitted a manu¬ 
script Memoir, eniAXled Systrme rotatif rayonnant. — M. Bussy 
described the means he had employed for the liquefaction of 
sulphurous acid gas.—Mademoiselle S. Germain presented a 
Memoir, in manuscript, on the F]ffects which the variable 
Thickness of sonorous Flatcs produces on their Vibrations.— 
M. Pouillot presented an Essay on the Oscillations of the 
Waters of the Ocean.—M. Poncelct, Captain of Engineers, 
presented a manuscript work, entitled On .the Centres of 
harmonic Means,"* sujpplementary to his Treatise on the pro¬ 
jective Properties of figures.—M. Desfontaines made a very 
fevourablc Report on the Memoir of M. Auguste Saint-Hilaire, 
entitled A Monograph of tlie Genera Sawoagesia and Le^ 
vi'adiaP —M. Moreau de Jonnes read some New Researches 
on the Trigonocephalus for de lance^ or great Viper of the 
Antilles.—M. Cagniard de la Tour deposited a manuscript 
Account of his new Researches on Caj'bonic Acid Gas and the 
other aeriform Substances which he has obtained in a liquid 
State. He exhibited several products of his experiments.— 
M. Dulong, in the name of a Commission, made a Report on 
die Method of measuring the Power of Bodies to conduct 
Electricity proposed by M. Rousseau. 

March 15. —M. Payen transmitted an Analysis of Tupi* 
namba Root.—M. Bussy announced that the means by which 
he had succeeded in liquefying sulphurous acid gas, had also 

Vol. 64. No. 315. Jul^ 1824. I enabled 
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enabled him to liquefy chlorine, cyanogene, and ammonia.^ 
M. Moreau de Jonnes exhibited the young in the state imme* 
diately. prior to birth of the Trigonocephalus Jer de lance.-^ 
M. Fresnel, in the name of a Commission, made a Report 
upon an instrument which M. Thilonier had originally de* 
signed for the fabrication of mirrors for telescopes, but which 
he had also applied to the formation of the parabolic and el* 
liptic mirrors of copper employed in experimental philosophy; 
ill this respect the Memoir appeared worthy the approbation 
of the Academy.—M. Geoffrov Saint-Hilaire read a Memoir 
on the Osseous System, as affording the most certain indica^ 
lions of zoological affinities, and on the presumed causes of 
its superioriw in that respect-—M. Latreille read an extract 
from his Memoir on the Geography of central Africa.— 
M. Mongez commenced reading a Memoir on the Trees called 
by the Romans Cih'ns and Cifrum, —M. le Baron Blias read 
his Researches on the Theory of Sound and of Vibrations. 

March 22.—The Minister of the Interior communical^d to 
the Academy a Report by the Sub-Prefect ofEmbrun, contain¬ 
ing Observations made during a journey to Chamouni.—M. 
Magendie communicated the results of his experiments on the 
sense of smell. He announced tliat this sense is not entirely 
destroyed by the division of the olfactory nerve: he described 
also the various effects which result from the division of the 
fifth pair of nerves.— M. Freycinet read a letter from M. Du- 
perry, dated Otaheite, in which that oflScer announced the dis¬ 
covery of four new islands near the Perilous Archipelago. — 
M. Percy made a Report on a new Method of destroying the 
Stone in the Bladder, proposed by Dr. Civiale. — M. Gay- 
Lussac read for himself and Dr. Liebig a Memoir on the 
Fulminate of Silver.—M. Serulas, pharmaceutic chemist, read 
a Memoir on a new Compound of Iodine, Azote, and Carbon. 

March 29.—A Note by M. Becquerel was read, in which 
he exj^ined in what manner, by means of an extremely sen¬ 
sible apparatus, he had succeeded in determining the electro¬ 
motive actions which take place at the moment when acid 
and alkaline solutions come into contact with any metal; 
and likewise those which take place when a liquid is inter¬ 
posed between two metals.—M. Mongez concluded the read¬ 
ing of his Memoir on the Citt'us of the Romans.—M. Fouil- 
houx read a Memoir entitled Anatomical and Physiological 
Remarks on the Ganglionic System.”—An abridged Analysis 
of a Memoir by M. Koche, on the Rotatory Motion of Solid 
Bodies, was presented to the Academy.—M. Poinsot men¬ 
tioned that he had completed a work wliich contained several 
theorems recently announced by him. 


The 
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The Academy concluded this sitting by going into a secret 
Committee for several objects of internal administration; and 
in particular for the consideration of some ari^angements neces^ 
sary to expedite the publication of their Memoirs. 

April 5.—M. James Leroy claimed the priority of inven¬ 
tion of the instrument above mentioned, for effecting the de¬ 
struction of stones in the bladder.—M. S^ligne presented an 
achromatic microscope of his invention, which was referred to 
a Commission.—M. de Humboldt gave some new information 
of MM. Boussingault and Mariana de Rivero, who continue 
to explore the environs of Bogota with equal zeal and success. 

XL Intelligence and Miscellaneous Articles. 

ASTRONOMICAL DISCOVERY. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

T HAVE this moment received a letter from a distinguished 
•* astronomer on the continent, announcing a very happy and 
brilliant discovery, or invention, by M. Bessel, for determining 
the accuracy of the position of his meridian circle. It is weU 
known that the method of observing by reflexion has been, for 
nearly half a century past, pi'actised on the continent; al¬ 
though but recently introduced into this country. In this 
method, the observations themselves are made the test of the 
position of the instrument. But M. Bessel’s inquiries were 
directed to some mode by which he might be enabled to de¬ 
tect any flexure in his instrument, •withrmt astronomical obser¬ 
vations ; and, of course, in any state of the atmosphere, whether 
cloudy or otherwise. This (]uestion was obviously reduced to 
the finding of two points, which, being seen from the centre 
of the meridian circle, are exactly 180^ distant. These points 
he determined by the method given by M. Gauss in M- Schu¬ 
macher’s Aslron. Nach. No. 43, and from the property of the 
telescope there alluded to. 

As M. Bessel’s method will be fully explained in one of the 
ensuing Numbers of M. Schumacher’s Journal, and as I have 
not time at present to be more explicit, I shall now only give you 
on outline of the plan. M. Bessel places two telescopes (each 
furnished with micrometer wires) in the two apertures of the 
building, with their object-glasses turned towards each other: 
one on the north, and the other on the south side. Let us 
call these telescopes A and B. He then takes the glasses out 
of the meridian circle, so that he might see (through the tube 
of the instrument) with the telescope A, the intersection of the 
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wires in the telescope H; and adjusts the two telescopes A 
and B, so that the intersection of the wires in each might 
coincide. In order to render this operation more easy, the 
wires in one of the telescopes formed a right angle; and in 
the other, an angle of about 10°. This being effected, he 
puts the glasses again into the meridian circle, and measures, 
with the circle, the angular distance of the points of iiitersec- 
tum: which, by Gauss’s method, must be exactly 180"; and 
which, if found more or less, will give the (juantity and di¬ 
rection of the flexion. It may perhaps be iniaginecl that, in 
order to do this correctly, the points of intersection in the 
wires, and tlie centre of the meridian circle should all be in 
the same straight line; a condition that would be very difficult 
to obtain. But, this is by no means necessary, since all the 
rays are parallel; and the only thing required is, that you can 
see the points of intersection through the meridian circle. 
This will be evident by reading M. Gauss’s paper. 

The event has fully answered the ingenious idea: and the 
method gives a precision hardly to be obtained in any other 
way. It will also determine the zenith point of the instru¬ 
ment without inverting it. This method is indeed the more 
valuable, since it can be applied at a time when (on account 
of the weather, or from other circumstances) no observations 
can be made. It, in fact, saves the astronomer the trouble¬ 
some operation of observing 
suits with greater accuracy. 

I am, gentlemen, your obedient servant, 

\ [un, July 28, 1824. Francis l^AILY. 


Nnw LLNAR TAinXS. 

The new tables ol‘ the moon by M. Dtmioiseau have at 
length reached this country; and their contents are highly 
honourable to the author. Th^ are entitled, Tables de 
la Lune formees par la seule 'llicorie dr V Ait t action; par 
ildT. le Baron ^/^Damoist.ait, Lieiitenant-Colonrl d^ Ariillcrir en 
retraite^ Chevalier des Ordt'cs Royaux dt Sainf-Lovis et de la 
Legion tTHonneur, Memhre adjoint nu Bureau des LongiUtdes, 
We have given these titles at full length, as they are equally 
honourable to the author, as to the Government which pays 
so much and such deserved respect and attention to distin¬ 
guished merit This is the third set of lunar tables which 
the French Board of Longitude has edited within these last 
eighteen years: and already another new set is forming by 

* The Royal Academy of Sciences hat recently bestowed on M. Da- 
inoiseau the prize medal, on Hccount of his investigations relative to Encke’s 
comet. 
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MM. Carlini and Plana. The present tables, as their title 
imports, are IbinKled entirely on the theory of gravitation; and 
are a proud monument to the genius of our immortal Newton. 
The equations depend wholly on mean motions, similar to the 
tables of Clairaut: and, from the list of 50 comparisons at the 
end, they appear to be deserving of tlje highest credit. 

We regret, however, to state that these tables are arranged 
according to the centesimal division of the quadrant, and the 
decimal division of the day: which renders it necessary to rc- 
duce the result to the sexagesimal notation, and to the civil 
mode of reckoning time, before they can be of any use to the 
public. We are much surprised that the French will per-' 
severe in arranging some of their best tables in this manner: 
since it only entails double trouble on the computer. If any 
decimal notation at all is required for the convenience of com¬ 
puting the etjuations, it would be much better to divide the 
degree into decimal and centesimal parLs; and this would 
prove rather a convenience than otherwise to the computers. 
The degi'ce would be the unity of comparison, and would gra¬ 
dually lead to the abolition of the use of signs. But the pre¬ 
sent arrangement has nothing in common with that which has 
been so long established; and is moreover continually leading 
the computer into errors. At all events, if the French V)ill 
persevere iii the use of the centesimal division, they ought to 
adopt a ne*m set of characters for expressing their degrees^ mi^ 
7iuies^ and seconds; and not usurp those in general use, which 
denote quantities totally different, and thus lead to endless 
confusion. - 

A LETTER FROM MR. J. RITCHIE,THE I.ATE AlTllCAN TKAVI LLER, 

TO A FRIEND IN ENGLAND. 

My dear M., Tripoli in tiu* Wosi, Jan. i?l, 1819. 

1 have not foi gottcn iny promise of writing to you before I 
left Tripoli, wliatcver you may liave thought from the length 
of time that 1 have deferred its perlbrniance. I believe the 
moment of niy departure will be soon ap})roaching; and, al¬ 
though I have remained at this })lace much longer than I ex¬ 
pected, it is a delay wliich I cannot regret, as it has afforded 
me an opportunity of acquiring some knowledge of the lan- 

f uage, and of making excursions in the neighbourhood which 
ave given me a more just idea than 1 before had of what will 
be wanting in the course of my journey. We have been able 
also to cofiect a number of objects in natural history, which I 
tiope will prove interesting to our friends in England, and 
convince people (Sir J. Banks in particular) that the obstacles 
which they supposed to interfere with all researches of this 

nature 
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nature in Africa, are not met with at least in this part of the 
country. Dupont has prepared more than 100 birds, and i 
have made a considerable collection of reptiles, fishes, shells, 
insects and plants. I have two specimens of the Effah, a poi¬ 
sonous snake not uncommon here, but which with several 
other reptiles I cannot find to have been described by Cuvier. 

The Chameleon is very common in tliis country; when I 
caught the first, I observed distinctly that its property of 
changing its colour depended on the exertion of a voluntary 
power; and I was of course rather annoyed to find, on con¬ 
sulting my books, that the same remark had already been 
made. 

A few days ago, Dupont found a nest of Brachini, the 
whole of wliich lie took prisoners. ' No less than a thousand 
of them are set aside for England, and of the rest we intend 
forming a colony in our garden, I am now making a few 
experiments on the substance which they emit when they cre¬ 
pitate, but do not know^ wliether 1 can collect enough to ar¬ 
rive at any conclusion. It made Dupont’s fingers entirely 
black w'hen he took them; it is neither alkaline nor acid ac¬ 
cording to the ordinary tests, but is soluble in water and in 
alcohol. 

It is only within these few days that the botany of the coun¬ 
try is becoming interesting, and at present every day makes 
it more so. 

I have just heard that tlie French Government has deter¬ 
mined to attach a naturalist to each of their ships of war, and 
that orders have been received bv all their Consuls to afford 
every facility to these gentlemen in their researches. 

1 hoj)e Great Briiain will not be behind her rival in endea¬ 
vouring to promote science, and I anxiously hope to hear 
upon my arrival in Euroj)e that an efficient School of Natural 
History is formed or to be formed in England. My exer¬ 
tions snail certainly not be wanting to contribute towards ren¬ 
dering our national museum wxn’ihy of the country which 
possesses it. The French Government has, in addition, issued 
orders to their Consuls to collect and send home for the Paris 
Museum specimens cf the animals and plants of the countries 
in which they I'espectively leside. I trust that we shall also 
begin to make some use lor scientific purposes of our political 
and commercial preeminence abroad. There is no obstacle 
to the finest collection in the world being formed in England,. 
if we knew how to profit of the advantages we possess. The 
natural history of our Indian possessions is almost unknown, 
and, so long as there exists in England no school of natural 
history, similar in its plan to ^e^Jardin des Plantes^ must con¬ 
tinue 
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tinue to be so in a great measure. I hope tliat the active 
steps now taken by the French and other Governments will 
awaken the British legislature to a sense of what w'e throw 
away by an ill-judged oeconomy- London may be the metro¬ 
polis of commerce, but it will never be that of science until 
it possesses the advantages of a school of natural historj^ with 
a truly national museum, menagerie and botanic garden, 
and a scliool for mathematical and physical science on the 
footing of the Fi ench Ecole Polytechnique. I could have sent 
home, during the time I have remained here, many additions 
to a menagerie; but if they were to get to England, there is no 
place to put them in; and besides, I doubt even whether, un¬ 
der the actual management of the British Museum, the ex¬ 
pense of their conveyance would be paid. 

My instruments have arrived here in pretty good state, that 
is, with only two accidents, which, considering the number of 
things, I do not think more than I might have expected. One 
of these losses is Six's thermometer for indicating the maxi¬ 
ma and minima of temperature* I have, however, written 
for another from England, which if fortunate 1 may get be¬ 
fore I leave this place, as the Bey of Fezzan will be yet six 
weeks or two months before his preparations are finished. 
The other accident was Fortin’s barometer, which Dupont let 
fall on board the ship in which we sailed from Malta. I have 
however since my arrival repaired this loss to my satisfaction. 

1 cannot tell you so much about my plans as I could before 
leaving Europe. In the first instance, I shall go with Mn- 
hommed ilMucknc ” the Bey of Fezzan, to Fezzan, and after¬ 
wards proceed with him in an expedition which he is on the 
point of undertaking against Waday to the south-eastward. 
This is the same country which is called Bergou in the maps. 
My subsequent motions will entirely depend on circumstances. 

1 have had two accessions to iny party since I saw you. 
One is Lieutenant I^yon of the Albion, the admiral’s ship at 
Malta, an oflicer who draws very well, and is an exceedingly 
well-informed young man. The other is John Belfbrd, a car¬ 
penter from the Maltese Dockyard, who turns out to be a very 
steady and useful man. I intend to attach four Africans to 
the party. Two of these are Mustapha, a native of Tripoli, 
formerly one of the English Consul’s Dragomen; and Hassan, 
a native of Fezzan, who speaks the languages of Bomou and 
Haoussa. I have had very numerous ofli^rs from persons both 
at Malta and here, who were willing to accompany me. In¬ 
deed I should have no difficulty in finding two or three hun¬ 
dred volunteers, as a day hardly ever passes without some ap¬ 
plications. 


If 
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Action of Ammonia ou Metallic Coppct .— 

If you liuppeii to he io Kurland on receiving lIuj^ prav 
give my kind remembrances to your fiilher and friends ge¬ 
nerally ; and believe me to be, with sincerest wishes for your 
happiness and welfare, 

Your faithful friend, 

—-- IllTCHlE. 

ACTION OF AMMONIA ON METALLIC COPPER, 

Dr. Macculloch has observed, that metallic copper dis- 
solvc'^ raj)idfy in solution of ammonia at n boiling heat; the 
water being decomposed during the process, its oxygen united 
to the copper, and its hydrogen evolved in the gaseous form. 
He suggests the application of this process to the purpose of 
colo7iring gold trinkets, as it is called, or dissolving out to 
a certain depth the copper of the alloy they consist of, so as 
to leave a coat of pure gold on their surface.— limvsfir's New 
Jonrnnl^ \ol. i. p. 75, 


IMPERMEABILITY OF GLASS TO WATER UNUER HIGH 

PRESSURE. 

It was lately maintained by Mr. Deuchar, in a paper in the 
Philosophical Magazine, vol. lx. p. 310, that from the porous 
nature of certain siliceous bodies, it was extremely probable 
that the fluids iu minerals had been forced through their mass 
by pressure, and that the water which is found in well-stopped 
bottles, when sunk to great depths in the ocean, has been 
forced through the pores of the glass. 

The Rev. Mr. Campbell, in a voyage to South Africa, car¬ 
ried out with him two crystal globular bottles hermetically 
sealed, and made on purpose liy Messrs. Pellet and Green, 
St, Paul’s Churchyard- In lat. 14° 27' N. and to the W. of 
the Cape de Verd Islands, they were sunk from on board the 
Westmorland, to a depth of200 fathoms, or 1200 feet, by means 
of two leads, the one of 22 and the other of 28 lbs. When the 
rope was brought up, by the exertion of fe?? men, for a quarter 
of an hour, the two globulat' bottles were found empty, A wine 
bottle, sent down at the same time, corked and plastered over 
with rosin, came up full of water, with the cork inverted ; five 
other bottles were full of water, but the corks and rosin of 
these were in the same state as when let down. Another wine- 
bottle had the pitch remaining entire on its mouth ; but the 
inside was nearly full of water, in which also the cork was 
swimming. The water in the inside of the bottles was not 
more fresh than before its entrance.—Campbell’s Second Jotir-^ 
ney inA/rica^ vol. ii. p. 383, quoted in Brewster’s New Journal^ 
vol. i. p. 189. 


ON 
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On the Cutting of Steel by Soft hon. 

i>N THE CUTTING OF STEEI. BY SOFT IKON. 

At puge 336, volume vi. of this Journal, (Philosophical 
Magazine, voL Ixii, p. 317,) the remarkable fact that soft iron, 
in rapid reviJution, will cut the hardest steel, is described 
by the llev. Herman Daggett. This fact does not appear, 
as far as 1 am informed, in books; nor have I found that it 
was before known to practical men. It seems to have been 
discovered by the Shakers, who are remarkable for the neat¬ 
ness and expertness of their mechanical operations. As it is 
desirable that tlie experience of others on this subject should be 
made known, I will now add, that in June last I saw Professor 
Robert Hare at Philadelphia execute with a common foot 
lathe (operations similai* to those described by Mr. Daggett: 
they wei*e however less energetic and decisive, as the marine 
did not produce so rapid a motion as that of Mr. Barnes. 

1 have, how'ever, since repeatedly seen the experiment suc¬ 
ceed, ill the most perfect manner, at the manulactory of arms 
belonging to Eli Whitney, Esq. near this town [New Haven, 
Connecticut]. As water power is here applied with great 
facility and energy, a wheel of soft and very thin plate iron, 
six inches in diameter, and furnished wdth an axis, was made 
to revolve with ^-uch rapidity that the motion became en¬ 
tirely imperceptible, and the wdieel appeared as if at rest. 
When pieces of the best and hardest steel, such as files, and 
the steel of which the parts of gun-locks are made, were 
held against the edge of the revolving soft iron plate, they 
were immediately cut by it, with a degree of rapidity whicii 
was always considerable, but which was greater as the pieces 
of steel were tliinner; pieces as tliick as the plate of a com¬ 
mon joinei'\ saw, were cut almost as rapidly as wood is cut 
by the saw itself. Considered as an experiment merely,^it is 
a very beautiful one, and in no degree exaggerated in Mr. 
Daggett’s account: there is a very vivid coruscation of sparks, 
flying off in the direction of tangents to the peripliery of the 
cutting; wheel and an intense ignition of the steel, extending 
for a considerable distance ahead of the section, and on its 
sides, attends the operation. The impulse against the steel 
is so strong, that in several instances it was thrown against 
the opposite side of the room with a velocity that might not 
have been without danger to a person standing in the way. It 
may be said, I believe, with safoty, that none of the ordinary 
mechanical operations connnenced upon cold and bard steel, 
will divide it with so much rapidity as tliis mode of applying 
soft iron. After all, it is evident that it is only a peculiar me- 
tliod of cutting red-hot, or possibly white-hot steel; for the 
mechanical force produces these degrees of heat, and it is one 
Vol. 64. No. 315. July 1824. K of 
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of the best methods of evolving heat by mechanical impulse. 
The steel of course loses its temper at the place of section, 
and there only; for the softening extends but a little way, and 
is limited to u narrow portion, marked by tlie iris colours 
known to be produced by heat upon steel. 

The iron plate, as Mr. Daggett states, becomes only warm, 
and wears away? only very slowly; yet it does wear, for 
the edges are left rough, and the channel of section in the 
steel exhibits with a magnifier minute strise or grooves, run¬ 
ning in the direction oj* the wheel’s revolution. 1 know not 
that there is any reason lo suppose any peculiar electrical 
phaenomenon, exce})t that electricity alwavs accompanies heat. 
It is plain from the important use made ol' this inotle of cutting 
steel by the Shakers and by Mr. Barnes, that it may be of 
considerable practical importance. 

As a philosophical experiment it is highly interesting: and 
it rt'mains yet to be shown, why the heat evolved by the im- 
})ulse should nearly all be concentrated in the steel, and be 
scarcely perceptible in the iron ; neither is it j>erfectly clear 
that even ignited steel should be so easily cut by the im¬ 
pinging of soft iron. No smith probably ever tliought of at¬ 
tempting lo divide steel by applying an iron tool.— SillimarC& 
Journal^ vol. vii. p. 34-2. 

'Results of the Analysis of the jnincipal Brine Sj>ri7igs the 
State of New York. By Mr. G. CiiimoN. 

Pi'oeess. 

1. The water of each bottle, after M'cigbing it and taking 
its specific gravity *, was slowly cvaporateil lo dryness in a 
glass basin. 

2. « The deliquescent salts were extracted from the dry re¬ 
siduum by digestion in alcohol, and separaterl from each other 
by converting them into sulphates in the usual way. 

3. The mass, after the separation of the deliquescent salts, 
was dissolved in water and filtered. The carbonate and sul¬ 
phate of lime left on the filter were sej)arated by muriatic 
acid, &c. 

0 

4. The filtered solution was treated with carbonate of soda, 
boiled, and filtered; the carbonate of lime left on the filter 
indicating the quantity of sulphate of lime decomposed. 

5. To the last clear solution, neutralized by the addition of 

* The water from the deep well at Montcziuna was neglected in respect 
to its specific gravity. One or two ofrhe samples had the odour of sulphu¬ 
retted hydrogen, which was not regarded in the examination, in conse- 
nupnee of the bottles being imperfectly corked; 1 think they were those 
from Montezuma. 


muriatic 
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niumlic acid, muriate of barytes was added till it ceased to 
yield a j)rccipitate ; the quantity ol’sulphate of barytes show¬ 
ing that no other sulphate existed in tlie water. 


Table of the Results reduced to centeshnal P^ opoi tions. 



100 cubic 
Inchc'j. 
No. 1, 
(lalen. 
Sp.gr. 1-0544. 

100 cubic 
Inches. 
No. 2, 
Montezuma. 
Sp.gr.r0161. 

100 cubic 
Inches. 
Montezuma. 

Deep Well. 
Sp.gr. ^ 

100 cubic 
Inches. 
No, .3, 
Onoiidago. 
Sp.gr. 1 -OSSS, 


Grains. 

Grains. 

Grains. 

Grains. 

Muriate of soda. 

2216-05 

55T52 

2016-33 

3780*34 

Miniate of lime. 

13*15 

‘21 -07 

40-75 

23-12 

M\iriate of magueiiti 

7*90 

11-70 

9-30 

5-78 

Sul})hate of lime - ... 
C'arbonate of lime... 
Sdex. 

55-26 

36*30 

118-20 

106-93 

2-63 

1-30 

2*24 

•60 

•60 ■ 

5-78 

Solid matter... 

2326-20 

622*93 

2185*18 

3921-85 


Sillima^Cs Journal^ voL vii* p. 344-. 


CAPT. parlby’s riflp rockets. 

To those interested or curious in the important nuittcr of 
yesterday's (Dec. J3, 1823) exhibition at Dum-Dum, where 
the first practical experiment of Capt. Parlby's rifle rocket 
was undertaken by express desire of authority, the result must 
be most gratifying. 'I'he tlisplay took place in presence of 
General Hardwick, Commandant of the Bengal Artillery, 
wl)o is now on the eve of embarking for Europe, of Colonel 
Casement, and many civilians and officers, who could not fail 
to experience a pleasing-and proud satisfaction at the com¬ 
plete success of an experiment of which the ingenious and 
scientific individual has himself just cause for exultation, and 
his masters good reason to be gratified* The short notice, only 
a few days since, on which Capt. Parlby had to prepare, 
speaks much for the activity and ready resources of the depart¬ 
ment, which is directed under his sole management. 

The range of the rockets from their respective distances of 
600, 800, 1000, and 1760 yards, was in general most beauti¬ 
ful; and, in the ultimate result, establishes unquestionably 
the superiority of Capt. Parlby’s rifle rocket. A very small 
portion of them exploded, from causes attributable, we under¬ 
stand, to the great haste in which at so short a notice they 
were necessarily prepared. A few were fired from a tube 

K 2 placed 
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placed at a no less distance from the target than one mile ! 
one of which, at this amazing distance, penetrated the target; 
two others ranged in fine parallel lines even over the target, 
one of these to the distance of 2300, and the other 2400 
yards. To the proi'essioiial man it were needless to offer re¬ 
marks on the consequences dedncible from this successful 
experimental result in the department projectiles. The 
State and service at large can be no less interested on a prac¬ 
tical question of tliis kind, extending, as it does, its in)pt)rt“ 
ance to the science in general; and our regret is pro}iortion- 
ably awakened at knowing that the experiment, suhinitted so 
long back to our late Noble Coninuuider-iii-chief as 1815, 
and before the Congreve rocket liad readied India, sliould not 
earlier have been put to the lest. 

It is to he hoped that some individual of ofiice, or of the 
ordnance branch, will ]>ublish, for their brother officers, a 


correct table of yesterday’s rocket jiractice, and that hereafter 
a comparative trial maybe exhibited on the same gi omul with 
the Congreve and Capl. Parlby’s rifle rocket.— Calcidta John 
Btdl. 


The following* is an accurate account of the range, ^kc., <»1 
the rocket fired by me on the 1st of Uecember, liefbre Majoj 
W^oodj Capt. Oliver, and Cajil. Nichelson, ike. 

Length of the tube lliroiigli which the rocket was fired, !(> 
feet.—lilevation 18 degrees.— Range to the first graze where 
the rocket lodged, 1473 ^ —Penetration into the 

ground exactly five feet. 

The size of the rocket is that W'hicli according to pyrotecli- 
nical rules is denominated a 1^ pounder, a leaden ball of the 
diameter of the mould being that weight; but a rocket of this 
size, when filled tvith coin[>osition and complete with its head, 
stick, &c., w eighs about 5 })ounds 8*ounces. 

From the penetration of the rocket into the ground at the 
distance of 1473 yards from the place from which it was fired, 
it may be presumed that had the rocket been thrown at a 
higher elevation, the range would liave been extended beyond 
a mile. The range of the larger rockets is exj^ected to be 
3000 yards. Samuel Parlby, Model Master. 


NEW PERIODICAL WORK. 

The Lyceum of Natural History of New^ York have lately 
published the first number of their “ Annals.” Its contents 
aie valuable, and evince the ardour of the members of this 
highly respectable institution, in regard to the natural history 

of 
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of their country. The object of the work is to give publicity to 
the papers read before the I^yconni, the preference to be 
given in all cases to such as tend to elucidate the knowledge 
of the natufal productions of tlie United States/* We under¬ 
stand it Is contemplated to publish from four to six numbers 
in the course of the next twelve months, at from 25 to 37^ 
cents, or perhaps 50 cents, each ; the price depending in a 
great measure on the number of plates in eacli number. The 
))rice of tlie first number is 25 cents ; it contains four papers, 
two of which are on botany, one on mineralogy, and one on 
“ a new species of Cejdialopterus ” by Dr. Mitchell, Presi- 
ilentofthc Society- 


Calendar of Flora, Fauna, and Pomona, at Ilartfield in Sussex, 

from June 1 lo Jidjj 15. 

June 1, — The Yellow Flenr-de-lis Iris PsewFAcortts, first 
flowered today. The two Goat’s beards begin to be very 
abundant in the gardens. The fiekls are at length beautifully 
bespangled with Fammvuli^ and here and there with Hare¬ 
bells, which are not yet decayed. Paras pahistris has young 
in the nest, as has also Meristina vagans, commonly Ciilletl 
Long-tailed J^itmousc. Jlie weather is become warm and 
pleasant, but by no means settled. Swifts* are become nu¬ 
merous, and indeed the whole Swallow tribe are more plenti¬ 
ful again this season than for several years past. 

June 2.— TAfcknisFlosCnadi, Torment ilia xndgaris, and Po- 
tentiUa replans,^ in flower iu the hedges. In the gardens a 
yellow reflex Lily, wliich I take to h^Lilium Pomponium /3 of 
Curtis. It flowers usually at the end of May in my garden. 
Trolliits enropiVius, wJiich flowered at Hale End in Essex at 
the end of April, is onl y just come into flower here today. 

June 4- —Crepis Melu7icnsis\ in flower. Geum urbanum 
abundantly in flower; and also a new species (or perhaps var.) 
of Carduvs, found by I'. F. Forster, Esq. near Bolebroke, last 
year. Iris spuria in flower. Tlie Monkey Poppy is still 
abundantly in blow, and a great ornament to the garden. 

* All the Ilirundincs arc now arrived and abundant. They came this 
year in the following order: the Swallow on the J9th; the Martin 
May 1 ; and the Swift May 23, which is very late. They came at once in 
abundance: sometimes a straggler is seen on the 9th of May,—»Sce Peren¬ 
nial (’alendar for every day in the year, published by Harding and Mavor, 
under the 15th of April. 

f A new species brought by me in seed from Melun in France ip July 
1822. I know not what species lo refer it to, and therefore have given it 
a name from its native place. 


June 
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June 5.—A single example of Papaver Rhceas in flower, 
thougli not common yet, 

June 9.— Mimuhis hiteus, Ilemei^ocallhJlar>a, Rhododendron 
ponticum. Ranunculus acris plentis, R. Flammula, and Dij^itails 
putpurea in flower. Mr. B. M. Forster discovered Cardamme 
amara in blow, Roses begin to abound.—Many prognostics 
of rain heard today; the peacock squalls; spulers crec)> on 
the walls much, and the cock crows all day at unwonted 
liours. Tooth-ache and pains in tlie face prevail mucli. 

June 10-—A rainy day has followed yesterday’s }>rognostics. 
Papaxici' duhiuin in flower, 

June 11-—St. Barnabas.—Coinmencenient of the solstitial 


period. Gladiolus communis^ in flower; also yellow Alliuvt, 
and both Sijmp/dtum tuberosum and S, dsper) hnum, also a 
hybrid variety. 

June 17.— MalxHi sylvestris flowers in parts of Sarr\ juul 
Hampshire. 

June 21'. — This is the only year 1 remember when the 
Scarlet Lychnis was not iji flower by this day. An old poem 
assigns it to St. John the Baj)tist, from its constancy to this 
day, and my journals for fifteen years confirm the fiict. 

June 26 .—TjprJutis dialcedoJiica pxsV in flow er, but not com¬ 
mon yet. All the four British sj^ecies of swallow very nu¬ 
merous. The weutlicr at length warm. Campanula ^ledium 


begins to blow. 

June 27.—J'he purple MartngonlJly(L/////;«Pow//wn*///// a) 
in blow, though some ]>lants of tht* same species did not ojien 
their flowers till about St, Sv^ ithin’s day. Foxgloves begin 
to abound under the hedges. Strawberries plentiful in the 
gardens. 

June 29.—St. Peter and Paul. — A sijigle flower out on 
Crepis harhaia\ the general floweririg, however, took place a 
fortnight later. AnagaLlis arvensis begins to flower. 

June 30.— I'rnpfvolum viqjus begins to flower. Hay cut in 
my fields. Cherries and raspberries ripe. 

July 1.— Verbascumljprfinitis, Ilicraciuni sylvaticurn. Weath¬ 
er variable. 


July 2. — Visitation of the B. V. Maiy.—Dog days begin. 
Weather changeable. Ilemerocallis Jldx>a just beginning to 
blow. Garden poppies common. 

July 9.— CEuothcra biennis blows. The solstitial Flora is 
now in perfection, tliough later than in most foregoing years. 
The Lilium hvlbif 'crum, which flowered today', used always to 
be out in June. Much hay s})oiled by the woi and uncertain 
weather. Indian Cress abundant. 


July 
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July H'.—The vigil of St. Swithin was announced by the 
most tremendous storms of thunder and lightning ever re¬ 
membered by the oldest inliabitant of this village. Weather 
hot and close. 

July 15.—‘St. Swithin. The mstival period begins. Rain 
early in the day. liilium candidum began to flower; also the 
white Papaver somnijerumy Sonchus cceruleus /3 (a variety in¬ 
troduced by T. F, Forster, Esq.) in full blow. Weather warm. 
Agrostemnia coronaria plentiful. Scabiosa airopurptirea be¬ 
gins to flower. 

July 16.— Campamda rapunmloides and Inida Melenhim in 
flower. 

This year presents a very batl show of apples. Pears are 
more numerous. Strawberries, cherries and raspberries al¬ 
ready" very abundant. 

Hartwell, July 19, 1824. T. FoRSTER. 


LIST OF NEW PATENTS. 

ft 

To John I Jobbius, of Walsall, Staflordbhire, ironmonger, for bis improve¬ 
ments in gas apparatus,—Dated 22d June 1824.—2 months allowed to en¬ 
rol specification. 

To lluin|>hry Austin, of Alderic} Mills, Gloucestershire, manufacturer, 
for certain improvements on shearing macliines. — 22d June. — 6 months. 

To John Beuton Higgon, of Gravel-lane, Houndsditch, Middlesex, gen¬ 
tleman, for his improvement or addition to carving-knives and other edged 
tools.—22d June.—2 months. 

To William Busk, of Broad-street, in the city of London, merchant, for 
certain improveincnls in tlie means or method of propelling ships, boats, or 
other fioatini: bodies.—29th June.—0 months. 

'Po William Pontitex the younger, of Shoe-lane, London, coppersmith 
and engineer, for his improved modes of adjusting or equalizing the pres¬ 
sure of fluids or liquids in pipes or tubes, and also an improved mode of 
measuring the said fluids or liquids.— 1st Jub.—G months. 

To John Leigh Hradl>ur>, of Manchester, Lancashire, for his mode of 
twisting, spinning, oi throv\iiig silk, cotton, wool, linen or other threads or 
fibrous substances.—.‘hi July.— 2 months. 

To Philip Taylor, of the City Road, Middlesex, engineer, for certain 
improvemonls on steam-engines.—;kl July.—6 munths. 

To John l^ane Higgins, of Oxford-street, Middlesex, esquire, for certain 
improvements in the construction of the masts, ^ards, sails, and riggipg of 
ships and smaller vessels, and in the tackle used for working or navigating 
the same.—7th July.— C mouths. 

To William Hirst and John Wood, both of Leeds, Yorkshire, manu¬ 
facturers, for certain improvements in machinery for raising or dressing of 
cloth.—7th July. -6 months. 

To Joseph ClisiJd Danicll, of Stoke, Wiltshire, clothier, for his improved 
method of weaving woollen cloth. -7th Jul}.—2 months. 

Tt) CJJiarlcs Phillips, of Repnor, in the parish of Frendsbury, Kent, 
esquire, for certain improvements on tillers and steering wheels of vessels 
of various denominations.—J3th July.—6 montJis. 
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PHILOSOPHICAL MAGAZINE 

AND JOURNAL. 

sr' AUGUST 1824. 


XII. 'T/if Thror}! of Vriirfahle Physiology of M. Aubert 
uu I’etit 'I'h oil Alls ; Of c)f fhc liKTCose of Plants by means 
of Buds, or fixed Pmbryos. By John Linih-ey, i?.vy. 

To the Editors of the Philosophical Magazine and Jcnirnal. 

Gentlemen, 

T WISH to direct tlie aUenUon of naturalists in this coun- 
^ try to a curious theory of vegetable physiology wliich 
arose in France several years since, but which has not yet 
attracted notice hen*, "^fhe author, M. du Petit Thouars, is 
eijually remarkable for tlie originality of his opinions, and for 
tlu^ dexterity and ingenuity with which he sup})orts them. 
"riuy are scattered over many separate works, anti liave been 
published piecemeal and at long intervals of time; so that even 
in his owm country, wliere his works are best known, few per¬ 
sons can be tbund who are acquainted witli the precise nature 
of his theory, or who will take the trouble to consider iJie 
plain j^iropositions upon which it is supported, divested of their 
discursive and deeply metaphysical illustrations. 

"rijis theory has always appeared to me to be a most re¬ 
markable explanation of most of the phaenomena of vegotuble 
increase; and I have for a long time hoped that some notice 
would have been taken of it in those of our elementary works 
whicli are devoted to the &ub)ect of vegetable physiology. 

Whether the opinions of M. du Petit Thouars are founded 
on true or false reasoning, it is not necessary now to inquire. 
Tliey are at least the opinions of a man of high reputation as 
a botanist and philosopher; they have never been contradicted 
by any writer of talent, anil from their peculiarity and inge¬ 
nuity are certainly deserving of attention. I therelbre have 
subjoined to this comnuinication the principal propositions 
connected with the theory, extracted from the latest pub¬ 
lication of the author, in which tliey have all been collected. 
If it shoulil appear that sufficient interest exists among botani.sts 
in this country to induce you to occupy the pages of your 
Vol. GK No. 31G. 1821*. L Journal 
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Journal with a continuation of the subject, I w^ill at future 
opportunities arrange under their respective heads the principal 
facts and arguments upon which the theory is supported. 

I am, gentlemen, yours truly, 

Turnhani Green, Juh 20,1824 John Lindli Y. 


1. Tlie luri) is tlie first visible moveable point of vegetation. 

One exists at the axilla of ever\ leaf. 

It IS inanilest in the grealei number of dttofijlednnoti^ plants 
and of assoi. 

It is latent in monocotijledorions jilants, in which it exists onl\ 
as a vital point. 

The leaf therefore is to tlio bud what the flower is to the 
fi nil and seed. 

2. The bud is at first supported by the juices contained iu 
tlie utricles of the inteiior vegetable substance or parenchyma. 
Tills IS the operation by vvhicli the paixiichvma is r(‘<hiced to 
the state of pith. 

That part is thcrcftire analogous to the cotvledoii of the 
SEED or srVTlN VI TVIURVO. 

8. As soon as the bud is formed, it is subject to tv o general 
movements. 

The one is a imition upwaids, or an aiiioi motion; 

The other is a motion dovvnvvaids, or a fdKstiial motion. 


iMom the first proceed the inibrvos ol* leaves, 

Analogous to which is the jilumule; 

From the second proceeds the foimation of (he new fibics 
of the wood or bark, 

Anuloirous to which is (he radicle. 

4. Each of these libies is formed at tlie expense of the 
(fimhium^ oi of the saji produced by the first fibres and de¬ 
posited between the wood and bark. 

The fibres carry downwards the niatlci necessary for their 
own elongation. 

Which matter is tlie descending 

5. The development of the bud consists in the aerial or 
leafy elongation of these filires; 

Each of which, attracted by the leafy extremity, carries up¬ 
wards v^th it the matter iiccessaiy for its own elongation, 

Whicli matter is the ascending sap, 

G, From this sap are foiiuecl two general substances, the 
woody and the jiarcnchyinatous. ('W^liich were long ago le- 
cognised by Grew.) 

Tin woodv i^ disposed in fibres wliivh undcroo no change. 

'File 
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On SeleniumJmm Luhrecifz in Bohemia, 


Tlio parenchymatous aj:»j)ears formed, in the oiilsei, ofde- 
taclied particles whicli unite and form utricles; so that it 
•assists in the process of increase in every direction. This 
is the only substance which is susceptible of a green co- 
loui\ 


7. The sap is the food of plants. 

It is pumped ii}), in the ft)rni of moisture, by the root^, anti 
it becomes exposed to the atmosphere in the lea\es. 

In the fiisl instance it has a common use; but finally- it 
receives a particular tiestinaliou accoiding It) the kijids ol 
))lants and their paits. 

It is only carried to the ptiints wlicre it is wanted, so that 
there is no uniwrsal circulation. 

Being composed, princij)ally, of the two geneial substances 
of which mention has been made, the woody and the paien- 
chymalous, ns soon as one of these is employed in tin* process 
ol \cgetalion, it is necessary that the other should be disen¬ 
gaged and deposittnl in iheAuinity; so tliat the aj)))lication 
ol'one substance is the sepaiation of the other. 


Xlll. On the Exl) aetion qj Sdtnium Jiom the Ra^nhiiim of the 
Snlphiuic And /fez/i of Imiha^witz zn Boht mia , and on tin 
Cause of the Odom of 'l\Umiiim, Btj 7^/Sc Honz, of 
the Polyfethnn Insiziutiou of Vienna,* 

¥N the winter of the jears 1821-2, I examined the thick 
^ matter whicli collc^cts in the leaden chambers of the Auer- 
sjierg manufactory of siilpluuic acid at Lukawit/ in lioheiiiia, 
and which, from its gray colour inclining to red, had excited 
the attention of M, Schrattenbaih, the director of the w oiks, 
and a very active nuui, wdio delights in tlie promotion ol the 
natural sciences. A few experiments upon it with chemical 
tests immediately showed that it contained selenium, of which 
I have now extracted from it several ounces in its purest 
form. As this residuum was not of such a coin))oimd nature 
as that of the Gripsholm Works, from whicli Berzelius first 
extracted selenium, I w^as enabled to make use ofaju'oeess 
much more simple than the one he adopted to obtain that 
body. The substance was introduced into a tubulated retort, 
with muriatic acid and a little nitric acid ; and nitric acid being 
added from time to time, was evaj^orated nearly to <lryness on 
a sandheat. It was now repeatedly lixiviated with boiling 
water; the solution filtered, concentrated by evajioration, and 
mixed with a solution of sulphite of ammonia, which had been 

^ Fioiii 8tliwcigp:(’i's JoHinaf J ui (lictnuy N. K- Iwad viii. p. V^31. 

L 2 pi (spared, 
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proparcil, immediately previous to its application, l)y passinj^ 
suljiliurous acid gas through a solution ol carbonate of am¬ 
monia. The precij)itate thus |>roduccd was collectetl *on a 
filter, and first edulcorated with cold and al'terwavds with liot 


water. On boiling tlie fluid whicli had j)assed the filter, anil 
which had a strong smell ot sulphurous acid, nothing more 
was separated from it, either alone or with further addition. 
The bulky red precipitate became iliiiiinished in a consider¬ 
able degree on pouring the hot water upon it, and changed in 
colour to lead-gray, and then most resembled the gray pow^- 
der which is obtained by exposing the trij)le-salt of platiniiin 
to u red heat. The powder was now distilled in a small glass re¬ 
tort; but it re<juired a consitlerably greater heat than is neces¬ 


sary for the distillation of sulphur; viz. a dark red lieat, until 
the retort began to soften. In this process 1 observed the 
same changes of colour and lustre, according to the various 
circumstances of cooling and tlie diJIerent motlifications of the 
state of the aggregate mass, us those which have been de¬ 
scribed by Berzelius. To detail the* cxi)eriments 1 subse¬ 


quently undertook with this new and interesting substance, 


would, as 1 obtained no new results, nierely serve to confirm 
the statements of that cliemist; which would be the more su¬ 


perfluous, as his w'ell-knowii exactness and veracity allow no 
room for doubt. 1 cannot however agree witli Berzelius in 
arranging selenium willi the metals, now^ that I am ac(}uaiiJted 
with it from my own observation : but I liave given it, in my 
lectures, a place among the sijuple inflammable bodies, as they 
are called, immediately succeeding sulphur. 

The sulphur burnt in the chambers of tlie manufactory at 
Lukawitz is obtained from ))yrites found in llm vicinity of 
tliat place, and the enormous abundance of wliicli occasioned 
tlie estfiblishinent of these works. A quantity of the pyrites 
was sent me as a sample; hut they did not differ in their ex¬ 
ternal appearance from ordinary pyrites, nor could our mine¬ 
ralogists here observe any distinguisliing cliax’acters in them. 
I assa 3 'ed tliem for selenium, but could not discover any; so 
that it must either occur in tiiein in such small proportion as 
to escajxe detection by the usual tests, or in single specimens 
onlj', and those wdiich I examined must have acciilentally been 
free from it. 


In the course of last winter I had opportunity of confirm- 
ing, by direct experiments, the supposition of Berzelius, that 
tlie smell of tellurium in vapour might be owing to selenium. 
M. R. von Gersdorf, the princijial ussaj^cr here, and of equal 
ability as achemist and mineralogist, gave me, for further exami¬ 
nation, a jiorlion of sulplnir which he Jiad obtained by distil¬ 
lation 
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lalioii from n great c]uaiitiLy ol' ore of telluriuni (particularly 
from the fbliateci ore of Nagyag, witli at niobt five per cent, of 
the matrix). I^'roin this ore, freed by distillation I'roin a part of 
its sulphur, he has reduced the metal in greater tiuantily, pro¬ 
bably, than it has j'et been procured in by others. I'he sul¬ 
phur 1 received from him, the a])))earance of which already 
denoted it to e<>ntain selenium, yielded, by the process above 
described, thirty grains of that substance in a state of purity. 
I regret, that owing to the nature of the material examined. 
It was not in my power to determine whetlier all the ores of 
tellurium, or only certain species or varieties of them, contain 
selenium; and also that 1 was unable to direct niy attention 
to the cjuantity tlicy may contain. It i^ now ascertained, how- 
eAer, tliat teilurium deiives its odoiii from selenium; for the 
pure tellurium reduced by M. \on Gersdorf omits wliile 
burning, or by ]>artial oxidation during sublimation, merely 
the smallest intlication of dial smell, which, since Klaproth’s 
investiiiution, has been consideied as a characteristic of this 
mclal. 

\ u'nna, .In!) i, 


XIV. lliiils to'ioauh the Naiinal Ilistoti/ of the Toad^. 

Jhj WILLIAM FoininiGiia, 

C^ROM remote antiquity to thcjiiesciit ejjlighlened age, tlie 
toad has laid the unmerited inisfbrlime to he eonsuleied 
as ^<‘Ilomolls ill no common degree; wliicli has subjected it 
to e\er> species of cruelty that prijudiced ignorance could 
mihet. If the following obsciwations, illustrati\c of its ti ue 
inaunei's and haliits, should ha\i‘ the effect of procuring it 
belter tr(*ntmen1, b)^ jiroving, not only its innoccncy, but use¬ 
fulness in the CL'conomy of nature, the waiter will reflect with 
satisfaction on the time de\oted to thia friendless reptile. 

Toads leave the place of their retreat for the winter the 
first mild weather in the sj>ving, and their first work apiiears 
to be the jivopagation of their species; to accomplish which, 
tliey resort to watery ditches, pools, and the weedy margins ol’ 
lakes: the spawn is extruded from tlie female in a long string 
resembling small beads connected by a transparent gelatinous 
substance; the male sits perched upon the back of the lemale, 
and llie spawn is impregnated during extrusion. The writer 
has never been so fortunate as to see him perlbrm the office 
of accoucheur as related by Demours in the Memoirs of the 
French Academy; but he will not assert tliat such a circum- 

* Sonic extracts from this paper were given in theLinnxan Transactions 
Aoi. xih. p. 0)8. 


stance 
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stance never takes j)lace: yet if anyone attentively consulers the 
btnictnrc and position of the hinder legs, he will be convinced 
of the dilficulty, if not iinjmicticability, of bringing them to 
bear in such an operatioii. The first part of the string is 
probably extruded by a peristaltic motion of the ovarium; and 
when this is of a sufficient length, the female entangles the end 
by swninniijig round the stalks of weeds or small twigs, whicli 
when once acc<Mnplished all the difficulty is over, as she then 
swams in any direction tliat may hap})en, Uiking care fre¬ 
quently to surround any weeds or stalks of aijuatic jdanls 
capable of sufficient resistance; and as the male keeps his 
station during the wliole process (w'hich continues several 
days) their joint ellbrts in sw'imming are sidKcienl ibr the ])ur- 
pose of deli\ery. Thus (aitangling the chain of sjiawn ellects 
a double ])urpose, by expediting the extj'usion, and securing 
it from being swept away by the current or any inundation 
that may take place pri‘vious to the eggs beeoming lad])oles. 

The young fryha\iug assumed their perfet l li)rm, leave the 
water and spread over tlie adjoining meadows, some 3 ’<*ars in 
countless multitudes, and aie the fnoiirite food of main birds, 
and e\en of such toads as are of sufficient growth to swallow 
them. 

Though incaj)able of bearing much cold, the toad is unpa- 
lu'iit of heal, and never of choice takes iij) its residence lor llu 
tla^' in a situation exj)osed to the raj's of tlie sun, but generalK 
in some d.irk corner oversliaclowed by tlie foliage of lall- 
giowing ]ilants or shrubs, when* it ])a!iently waits like tlie 
spider in its web, readj to dai t its lonnulabit* tongue upon 
any luckless insect that ma\' come nc‘ar; for during the heat 
of the day it is rarely seen craw^ling abroa<l in search of piey; 
vet it will greedily ‘•eize w^liat casually comes within its leacli, 
and even pursue a little distance, hut whetlu*r it succeeds oi 
is disappointed (if not disturbed) retreats to its station, and 
often in a backward direction. Its bi*auliful eyes stand so 
prominent as to enable it to see its prey IVom whatever quartei 
it may approach. Its tongue w^hen at reNt is conical, very elastic 
and capable of great elongation, and covered with glutinous 
saliva to which small insects adhere when struck; its basis is 
fixed Just within the anterior rim of tlie low'cr mandible, 
and the apex extended back tow'ards tlie throat, in which it 
differs from every English reptile the writer is acquainted with, 
the frog excepted, whicli takes its food in the same manner, 
but, being emlowed with superior locomotive powers, does no! 
use its tongue with tlie admirable dexterity of the toad. In 
the ujiper and lower mandible are two protuberances, by 
means of whicli it insianlU squeezes to death bees and wasp^ 
preMons tf d'glMtifion It? 
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the ’Natural hUstory of the Toad. 

Its food is siiKill worms, bcH‘S wasps, spiders, catt'rpilJars, 
inajrgots, beetles, and in short insects of almost every de¬ 
scription, cxcej)t l)Utternies, and oven those it will occasionally 
take when their wings arc shortened. Although capable of sus¬ 
taining long abstinence, when o])portiinity oilers, it is a vora¬ 
cious feeder. To mention one instance may be sufficient. The 
writer gave a middle-sizecl toad nine wasps*, one immediately 
after another; the tenth it refused: this was iji the forenoon; 
in the afternoon of tlie same day he gave it eight more, the 
ninth it followed with devouring eyes, but tlid not strike it. 

To see the toad display its full energy of character, it is 
necessary to disco\ t*r it in its place of retirement l(>r the daj', 
and, if ]>ossil)le, unperceived, tlrop a caterpillar, small worm, 
large fly, bee, itc. wiiliin its sight, and it immediately arouses 
from its aj)paront torpor, its eyes sparkle, it moves with 
alacrity to its })ri‘y, and the wdu)le re])tile assumes a, degree of 
animation <juite contrary to its general sluggish aj)pearance: 
w hen arrived at a j)r()])er distance, it makes a full stoji, an<l, in 
the attitude of a pointer, motionless ej es its destined victim 
tor a lew secoiuls, when it tlarts out its tongue u])on it, and 
lodges it in its throat, w ith a velocity the eye can scarcely fol¬ 
low, It sometimes ha{>]>ens to make an ineflectual stroke, and 
stuns the* insect without gorging it, but never makes a second 
til! llic‘ object ol'its prey resumes motion. 

'I'Ikj writer has never succeeded in rendering any so com¬ 
pletely domestic as that mentioned by J. Arscolt, Ksq. in jn‘s 
letter to Pennant; yet he has certainly familiarised several so 
far a^ to have reason to believe himself and family were distin¬ 
guished from strangers. One summer, happening accidentally 
remove an invtU'ted garth^n pot whicli liad a part of its 
rim broken out, he found a toatl liad taken uj) its residence 
under it; he (juictly replaced the pot, and instantly com¬ 
menced feeding it with every variety of iiisects he coidd j)ro- 
cure, which, when dropped before the hole in the pot, it would 
march out and immediately sei/o, and retire to its hole until a 
fresh insect attracted its attention. Almost every evening it left 
its station to ramble about the garden, but uniformly returned 
early in the morning to its favourite situation under the pot. 
This was continued several woeks; but happening to Jiave a 
parly who wore desirous to see it feed, it a|)pcared unusually 
shy and restless; in the evening it quitted its place, and re- 
Liiriied no more that season. In the succeeding summer either 
tlui same toad, or another so like it as not to be distinguished, 
took up its residence under the same pot, which w’as diligently 

\Vas|>s. iiofs, must be tlt*()ri\etl dI'il wiin^ provioiish to their liein^* 
ilr(>[>jicii hefort' the tojul. 
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fed during the summer; this was continued several yeai-s, 
making its lirst apj^caraiice liic latter end of May, and re¬ 
treating about the middle of September. I'luit this toad di¬ 
stinguished the writer aiul the persons of Ids lainily (who were 
in the daily habit of feeding it) from strangers, he cannot 
iloubt, as it would permit them to stroke and pat il witlitnit 
discovering much inclination to hide itself from observation. 
What exit it made was never known. 

J. Arscott, Es(]. in his letter to Pennant before alluded to, 
says, “ I imagine if a bee was placed before a toad, it would 
certainly eat it to its cost.” This w'as undoubtediv a mistaken 
idea, as the Apis incHiJica^ conica^ Icnrsh is^ and the t'rspa 
'rWjOar/’f, ‘ arc its favourite f<K)d, the writer having j'or many 
years given them in large (juantitics to many ditlerent toads 
with perfect impunity, and no otli(*rwise disabled than ha\ing 
a wing cutofl’to prevent their tlymg away. Wlieii they Jia\< 
struck any of the above insects, deglutition does not imme¬ 
diately take place as in other cases, but the lower mandible 
remains closely compressed against the uppea* for a I'ew' s(*- 
conds, in which time the bee or wasp is killed and all danger 
of being stung avoided. Tlie protuberances in the upper and 
lower mandible, before remarked, appear to be di^slinetl Ibr 
this office. 

A fine toad having taken np its abode in a eoinenient situa¬ 
tion for feeding, some honey was s])read on a leaf, and jdaecd 
at a littU* distance from It. The honev soon attraeletl a mimher 

ft 

of flies andw^asi>s, and il was surprising to se('the caution with 
which it approached the leal, ami its dexterity in striking (lie 
insects as they alighted; pleased with its situation and en¬ 
tertainment, it resorted to th(‘ same place many da>s- One 
morning anotlier toad had placed itself about a foot distant 
from the ll^rmer; a variety of insects weredropj)ed one by oiu' 
between them; their attention was mutually attracted, and 
they frequently set at the same insect; yet the disappointed 
toad never disctivered the least resentment or vindictive spirit, 
nor did the writer on this or any other occasion ever observe 
the least disposition to (juarrel witli or annoy each other. 

Having for many years fed toads with a great variety of 
insects, it occurred to the writer to try them witli the young 
of tiicir own sj)ecies. A small one (about ihree-J'ourtlis of an 
indi Jong) was procured and dropj^ed before a full-grown 
toad: as soon as the little victim began to move ofl^ it was 
eagerly pursued, struck at, and fairly swallowed. This experi- 
intmt has been frequently repeated with many diflerent toads, 
with various success, and it must be admitted that more will 
refuse llian devour tlie young of their ow n species. 

'I'o 
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’Vo try lliuir iiuliscrlmiimte appetite liirlher, some living 
niinows [(j/pn'/ins P/io.rinus) wore procured, and one of them 
dropped beioie a toail: so soon as it began to struggle its no¬ 
tice v^as attracted, and having approached to a proper distance 
it viewed it with attention, and alter some time made a stroke; 
but being slippery, it did not adhere sidliciently to its tongue 
to bring it into its mouth ; but the rninovv continuing to strug¬ 
gle, the stroke was n^peated, atid the minnow swallow^ed. 
After a few minutes a second was dropped, nearly two inches 
long, a( which some i’eehle luid inellectual strokes weie made; 
the minnow was taken up alive and pul into water. Next 
morning the tt>a(l wa^ obser\i‘d in tlu‘ same place; the min¬ 
now dropped In fort* it, whlel) it struck at \igorously and fairly 
swallowed. 

One trait m the ch:nactor of the toad must not be passed 
>ver without notice, and that is, its unifornily refusing to feed 
on dead in'*ecLs, howevci* ri'Ceiit. ascertain w-Hcthcr the 
rlle<'ts of' hmigt-r would iK>t overcome this aversion, a vigor¬ 
ous toad was phieed in a larg<* garden juH, and a number of 
ieient!\ dead bee> pul in ah)ng with it, and covered so as to 
idinif air, but ])re\ent the access of' any insect large enough 
ibr j( to feed upon; at the expiration olbsix or seven days, on 
■xaimnation it was li)mid not a hoe had been touched; yet^ie 
Mj’iie* irom Jiiany years’ eK]ieri(Mic(* knows that when alive 
iiu-\ ail' a taM>urite food. It may be alleged tiial this was not 

Ian i xpeiiinent, niul that lieing in a state of unnatural con- 
diu'mini the eaus(‘; but that could not be the reason, as 
thiy will geneially eat li\iiig insects freely after one hour’s 
nn)>i’!s<)nmem. 

About ihi' Imu' the 1 llrundmcs leave us, toaels retire to 
their wintiT ijnarters, which are in the l)ott^)ms of walls, roots 
of hedges and close bushes, or any situation where they are 
likely to be protected from the frosts of winter; and some even 
l)urrow in the solid ground to a depth which the frost seldom 
jieiietratcs, not in numbers together like frogs, but solitarily*. 


' hi the tlic writer has twice had an opportunity of delecting 

them in the act of emerging from their annual interment. Walking in his 
urehard, as often ah he happened to tread on one particular spot a faint 
s(|ueak was heais!, vvhleli being frcipicntly repeated, lie was indiued carc- 
fullv to open the grouiuf and lonnd that a toad had approached so near the 
suri'ace that the pressure of liis foot had given it paui. The second was 
in :i (hy open meadow. :iiul discovered b} tlie uttering of tlic same sort of 
stpieak cm inviding on one place; and on opening the ground a toad was 
found as in tlie liiM instance. 

'I’hey burrow backwards, liy the alteiiuitc motion of their hinder legs, 
liie writer having‘ceu llicm in the vciy art. 

\h)l. tJ4. No. 'Mi>, Jag. IbLM. INI The 
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The uses of the slender billed small birds have been long and 
deservedly acknowledged in preventing, or at least checking, the 
noxious increase of nuiny sorts of insects; and it is hoped the 
unprejudiced reader will now” consider toads as able coadjutors 
in the work, and tyeat them witli that indulgence tliey are ^'O 
justly entitled to. Whoever expels them from his premises (the 
apiary excepted) is driving away useful servants. The writer 
hopes he has established the character of tomls as to their 
usefulness; and that they are devoid ofalljmisomiusorveiiom- 
ous (puilities whatever, lu* is perfectly satisfiinl 1‘rom manv 
years’ observation and evpenence, having handled them in all 


directions, opened their mouths, and given them every oj>}H)r- 
tunity and even provocation to exeit their venomous power*, 
if possessed of any. In short, he believes them to lx* the most 
patient and harmless of all reptiles. 

The h)llowing observations being connected with the na¬ 
tural history of the toad, ma^ l)eihai)s not imj)roperly foIlov\ 
as addenda. 


The substance known by the name of star-jellv or star-shot 
(7 \emclla ^ostoc\ found on niarshv giouiul, is the theomposc'd 
bodies of toads or fiogs, but more ])arlu-ularly tin* latter, the 
writer having IVequently found the exuvia* ol the leptile con- 
ne^ed with it, and lie has also seen llie lacerated body of a 
frog lying on the margin of a lake ojii* dav, and the next seen 
it converted into this substance, the atmosphere at the time 
being verv humid and tlx* vveatlier vu‘t, whicli appear to be 
necessary adjuncts to the formation of star-j(‘lly. It may be 
objected that tliis substance is sometimes found in jilaees in¬ 


accessible to irogs and loads, as the lops of tliatched banis, 
hay-rieks, &e. This is easily aeeounteil Ibr; these reptiles 
are the food of various birds of j)rev, and by them carried to 
those situations to be devouuti at tlx*ir leisure; and if scared 


in the act, the lacerated toad or I'rog is left behind, and if the 
state of the weather and air is liivourable to this mode of de¬ 


composition, star-jolly is formed. If the wiaither is hot and 
dry, they arc ct)nverted into n hard leathery substance. Frogs 
in particular are rarely deconiposed by the usual j^roccss of 
animal putrefaction. 

Pennant says, “The gelatinous substance known by the 
name of star-shot or star-jelly, owes its origin to the winter 
mew, or coddy moddy, or some of the kind, being nothing 
blit the half-digested remains* of earth-worms on vvliich these 
birds feed, and often discharge from their stomachs.” 

It is not contended that this ittay not in part be true; but 
no part of tlie star-jelly the writer has ever seen could derive 

its 
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its origin from this source, us neitlier the winter mew nor 
any of its congeners ever make any stop, and are rarely seen 
in his neiglibourhood. 

Carr End. Wn.MAlM FoTiiriUflLl-. 


XV. Some ObserxHitions on the Migration of Birds* B^/ the 
late EnwARiJ Ji.NM.n, MJX F,B,S. ; with an Introductory 
Ijctler to Sir Humphry Daw, Bart, Pres, ILS,^ by the 
Rev, G- C. Jenner. 

[Concluded from p. GO.] 

T PROCEED now to make some observations on another 
kind of migration, directly opposite to the foregoing, namely, 
the return oi* tlie spring migrators to their respective homes, 
Tlu‘great disproportion in numbers between lliose s})ecies 
of birds mImcIi (piit the country in summer, and-those that 
leave it at the autumnal season, liasleil naturalists to lose sight 
of the t‘arly migrators, an<I to {'online their reflections on the 
subject lo the late ones only. Hence the common obser\a- 
lion, that they are atl driven ofl’ through a failure of food or 
a cold temperature of the air. But seeing that many of them 
disap))ear in the summer season, when food is placed b^bre 
them in tlie greatest ]^lenlv, we must seek for some otlier 
cause. If we examine vvliat is now going forward in the ani¬ 
mal econoiny> dissection will point out a change in Uie testes 
and ovaria, the very opposite lo that which took place in the 
spring. I'hese parts now begin to shrink*, the disposition 
for raising a further progeny ceases, and the nuptial knot is 
dissolved. What inducement have they to stay longer in that 
country where, I think, it clearl}^ appears their chief object is 
lo multiply their species ? This being now ellected, tliey re¬ 
tire to different parts of the globe, doubtless better suited to 
their geneial dispositions and wants, when disengaged from 
l)arental duties. In many of the migrating species, indeed in 
the far greater number, the disposition I'or furtlier incubation, 
and the season for their procuring a further supply of insect 
food, cease at the same time. It is pretty evident from the 
liabits of the cuckoo and the swift, tl)at quit us in the summer 
as soon as their nesting is at an end, that swallows, n)artins, 
and those birds that disappear in the autumn, would depart 
at an earlier season, even though their supplies were to con¬ 
tinue, if the rearing of their young were perfected. Indeed, 
as has been before observed, so strong does this propensity 

* I examined a female cuckoo the first week in July, and found the 
oviduct shrivelled, and all the Pirgs disposed of. 
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now and then appear, that it overcomes even the obligation 
of rearing their young when liatched late in the season, and 
they are sometimes left in a callow state to perish in their 
nests. This premature departure, probably arises from a re¬ 
verse of that stimulus which occasions the too early migra¬ 
tion of the spring birds, as has lK‘en noticed in a former part 
of this essay, namely, a change which takes place in organi¬ 
zation. 

One of the most singular occurrences in the history of mi¬ 
gration, is the mode of departure of the yonng birds Irom the 
country where they were produced. It may be conceived that 
the bird which had once crossed the Atlantic, or any other 
ocean, might have something impressed upon it that sliould 
prove an inducement to its return; but this cannot be an in¬ 
citement to the young one. The identical bird, which but a 
few weeks before burst from the shell, now unerringly finds, 
without any ajiparent guide, a track tluit leads it salely to the 
place of its destination, peiha})S in main instances over the 
widest oceans. 

It is well known, that tliosc birds which incubate several 
times in the course of one summer, forsake their first broods 
when they no longer require their protection: and being now 
alienated, they cannot, in their jxirents, find the guitles tljat 
conduct their course. As swallows and martins coiigiegate* 
prior to their departure from us, it may be said I hut their 
young, though discarded, may mingle witli tlie common flock, 
and in tliis particular instance 1 am ready to admit that it is 
probable they may do so; but there are many migrating birds 
that never either associate with swallows and martins, or join 
together in flocks, as the nightingale, redstart, and indeed the 
far greater number As a striking proof'that the parent bird 
cannot possibly be the guide, in one instance at least, we may 
point out the cuckoo, whose offspring finds a distant shore in 
perfect safety, although it could never know the parent to 
whom it was indebted lor existence, and though its existence 
in numberless instances must have taken place even after the 
departure of the parent. For the old cuckoos invariably leave 
us early in July, when many of their eggs are yet unhatched 
in the nests of those small birds to whose fostering care they 

* Swallows and martins congregate on the sunny sides of buildings for 
the sake of warmth, and not. as it is generally supposed, to hold a kind of 
consultation previous to their final departure. In the wet summer of 1821, 
when the air was unusually chilled by the long continued rains, they were 
observed to assemble, during some intervals of sunshine, for several succes¬ 
sive mornings, ns early as the middle of July, and in the present year (1822) 

1 remarked the same on some mornings that wci*c unseasonably cold about 
I hr middle of August. 


are 



93 


J)r. Jcniier on the Migration of Birth. 

are intrusted. Compared with quadrupeds, and some other 
animals, birds may be considered ns acquiring the adult state 
at an early period, and the youjig biril, at the time of its leav¬ 
ing us, may be looked upon as })ossessing power e(]ual to the 
old one in procuring food, velocity of Hight, &c. The ])arent 
bird, from having lost that stimulus by the subsiding of the 
testes and ovarin, which urged it to incubation aiul detained 
it here, is now reduced to a condition similar to tliat of its 
oilspring, both falling into the same habits, and remaining in 
the same state with respect to organization, until the return¬ 
ing calls of nature urge them to (juit that country agaiji to 
whicli they are nons:> about to depart. 

II. 

Winter Birds of Passage. 

“ Wc liave, ’tis hoped, made it pretty evident that summer 
birds of passage come to rnd depart from us at certain sc^asoiis 
oflheyear, mei ely for the sake of:» more agreeable degree of 
warmth, and a greater plenty of food; both which advantages 
(hey procure by an alternate cliangc of climate; but the mi¬ 
gration of winter birds of jiassage, and particularly of field¬ 
fares and redwungs, is much more diilicult to be accounted for, 
there being no such apparent necessity either on the score of 
food or climate, Ibr their departure from us.”—Mr. Catesby, 
Plill. Trans. No. 4S3. 

Thi: winter birtls of passage, as they are commonly called, 
begin to take their leave of us about the same lime that the 
spring migrators are tiiking wing to pay us their annual visit. 
As the latter appear among us in gradual succession, so in 
like manner tlie former disa])pear. They are botli actuated 
by tlie same impulse, the former in leaving, and the latter in 
coming to this country, namely, the enlarged state of the testes 
and ovarium. As soon as tlie stimulus becomes sufficiently 
felt, they quit their homes in quest of a country better suited 
to tlieir intended purpose than their own. 

That a want of food cannot be the inducement, must be 
obvious to the slightest observer. When the redwing and 
fieldfare quit this country, it abounds with tliat ftiod which 
they prefer to any other; and at this time they are in the finest 
condition; the redwings often enjoying their plenty by assem¬ 
bling together on trees, and tliere uniting tlieir feeble voices, 
make no unpleasant song*. 

The same thing happens through the winter, whenever the weather 
has long continued so mild as to allow them plenty of insect food. The 
starling (and some other birds which have a short note and weak voice) 
unites with its rompanions in the spring, and forms a similar concert, 

TIk 
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The winter biixls (tlie females at least) may be said to seek 
a bettor accommodation, upon the same principle as the poor 
woman who quits her cottage for the comforts of a Lying-in 
Hosj)ital. Here, both licrsolf and suckling are for a wliile 
supported in that peculiar way which their situations at that 
time require. For this reason, conceiving it will tend to lessen 
confusion, 1 choose to call this countrv tlieof the winter 
birds (though not natives), and the countries from whence they 
come, the home of the summer birds, looking upon the latter 
merely as visitors; and let it bo recollected how soon the visits 
of some of them are paid; for, being governed by an unerring 
principle, they stay to accomplish one great design only, that 
of rearing their young, and tlien return. 

The countries to which many of the winter bird^ retire not 
being very far distant, are better kiiowai to us than tliose to 
which the summer birds migrate; but 1 must forbear culer- 
ing into an inquiry upon this subject, as nmiole from tlie de¬ 
sign of this pa])cr; and indeed it may be thoiiglit 1 have al¬ 
ready, ill some instances, digressed toow’idely I’roin my original 
purpose. 

The miixration of tlie winter birds is less distinctly marked 
than that of the spring migrators. The sni]ie, the w'ild-duck, 
the wood-pigeon, breed here in considerable numbers; tlie 
two latter indeed, particularly the wood-pigeon, are so mi- 
merous in summer, that we sliould liardly be reminded of the 
migration, did they not pour in upon us in such immense 
flocks in the winter, ^['hey are accom])anicd by the stock¬ 
dove, which I have never known to breed here. The home¬ 
bred wild-ducks are easily distinguished by llie men who at¬ 
tend decoy-pools, by the meanness of their plumage, wdien 
comparetl to the brightness of those birds which come from 
abroad. The former arc taken some weeks earlier than the 
latter. 

The most conspicuous among the winter migrating birds 
are the redwings and fieldfares. These are regular and uni¬ 
form in their appearance and disapt>eurance, and I believe 
never risk the trial of incubation here, at least I never could 
hear of a single instance. The food of these birds has in the 
works of every naturalist I have ever had access to, who had 
written on the subject, been pointed out as the haw, tlie fruit 
of the white-thorn 

This is an error that has long wanted a correction; for in 
open weather they take them in very scanty quantities, and 

* “ The principal food of these birds, while with us, is the fruit of the 
white-thorn, or haws, which hang on our hetiges in winter in prodigious 
plenty.”—Phil, Trans, vol. xliv. p. 435. 

feed 
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leed oil llie f^rouiid on worms and such insects as they can 
find. Although repeated examinations of Uie contents of the 
stoniacli liave allbrded the best proof of tliis, yet there is 
scarcely any need of calling in its aid in the present instanct', 
as we may be convinceil ol the fact, by seeing them in Hocks 
I'eediiig on tlie ground in open fields and meadows. 1 ilo not 
deny their taking the haw and other vegetable food from the 
liedges; but they do it in so spai’ing a way, thjit I have re¬ 
marked, that redwings and fieldfares died through hunger 
during tlie long continuance of frosty weather, while the haws 
on the hedges were bv no means deficient. The occasional 
dcjiarture of these and some other winter birds during a long 
continued frost, must be very obvious. '^I'he greater number 
disa})pear soon after its commencement, if it set.-, in very se¬ 
verely; some few are always left liehiiul and are soon starved, 
if not fortunately relieved by a tliaw, Tbose that are driven 
to this necessitous migraliou, ])rol)al)ly ]>iirsue a track that 
(juickly leads them out of the reach of frost- Of these flights 
J shall produce instances, which render it probalde that they 
are able even to outstrip its course. 

The approach of intense frost is often to a certainly matle 
known to us by the ajipearance of a numerous tribe of water- 
birds, some oi’which are rare, and seldom show tliemselves 


here on any otlier occasion. We commonly see tliem three or 
four days prior to tlie setting in of very severe fj’osty weallier. 
This w^as manifest at the latter end of* the year 1791-, at the 
coming on of tlie severe season tlial ensued. In the river 
Severn, about a mile and a half to tlie westw'ard of this jilucc, 
were seen and taken many species of water-birds, that gene¬ 
rally confine themselves to the more northern regions. Far 
more jileasant is it to see during the continuance of hard forsi, 
the return of those birds which had leli us at the bcgliming. 
'^riiese are pleasant omens, and most certainly forebode a thaw\ 
The following example shows how soon they catch the first 
oj)portimiLy of again seeking those countries from which they 
were so lately driven by necessity. The day jjrecediiig tlie 
thaw, the frost being then intensi*, a gentleman who was 
shooting observed a large flock of fieUHures, birds tliat arc 
extremely common here in milder weatlier. They were as 
much untamed as ifno frost had ap}ieare<l in our island, lie 
liad the good fortune to shoot oiie of them, which was 
brought to me. I found it as fat and plump, and in every 
respect in as good condition, as if it had remained here undis¬ 
turbed, and had found provision in the greatest plenty, though 
it was without a particle of food in its stomach. Its last meal 
w^as digestetl; and the frost still I'eniaining, it could find no 

food 
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fixHl for its present support. Now it is very obvious that this 
bird, and its companions, must have taken a long flight, and 
probably in a very sliort space of time; for the intense frost, 
that was of such duration and so severely felt here, extended 
lar into the more southern parts of Europe, beyond which 
they must have resorted for that plenty of food wliich gave 
plumpness to the one I examined, and cloubtless to the wliole 
flock, from their appearing so wild and vigorous. It clearly 
appears, that in their flight they exceeded the progress of the 
thaw, as the northern birtls did that of the frost. This thaw, 
though it was again succeeded by frost, came on very rapidly, 
and occasioned, by the sudden melting of the snow, those de¬ 
structive inundations through the kingdom, that will not readily 
be forgotten. 

This account of the fieldfare sets the fact of migration, 
though from an accidental cause, beyond the reach oi doubt. 
There w^as no support for it here; the ground was <lceply co¬ 
vered with snow, and the intense I’rost, by its long duration, 
had destroyed every thing that could aflbrd it succour; it 
must therefore have taken a long flight from this country, 
and returned to it again at the approach of temperate 
weather. 

Having already made so many digressions, I cannot add 
another without oflering an apol(»gy; but as there is some¬ 
thing so like providential design in the onler in which the 
song birds chauntout tlieir warblijigs during a long summer’s 
day, I trust the Society will jKirdon my laying before them 
the following observations on the subject. 

We must observe, that nature never gives one property 
only to the same individual substance. 1 hrough every gra¬ 
dation from tJie clod we tread upon to the glorious sun wliicli 
animates tthe wliole toresirial system, wc may find a vast 
variety of pui’j^oscs for which tlie same body was createil. If 
we look on the simplest vegetable, or the reptile it supports, 
how various yet how important in the economy of nature 
are the offices they are intended to perform ! The bird, I 
have said, is directed to tliis Island at a certain season of the 
year to produce and rear its young. This apjTcars to be the 
grand intention which nature has in view; but in consequence 
of the observation just made, its presence here may answer 
many secondary purposes; among these I shall notice the 
following. The beneficent author of nature seems to spare 
no pains in cheering the heart of man with every thing that 
is delightful in the summer season. We may be indulged 
with the company of these visitors, perliaps, to heighten, by 
die novelty of their appearance, and pleasing variety of their 
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iiote-s, the native scenes. How sweetly, at the return of 
spring', do the Jiotes of the cuckoo first burst upon the ear; 
and what apatliy must that soul possess, that does not leel a 
soft emotion at tlic song of the nightingale (surely it must he 
“ fit for treasons, stratagems, and spoils”)! and how wisely is 
it contrived that a general stillness should pre\ail while this 
heavenly bird is pouring i’orlh its plaintive anti melodiou'* 
strains,—strains that so sw'eetly accord with the evening hour ! 
— Some of our foreign visitors, it may be saf<l, are inJiarmo- 
iiioiis minstrels, aral lather disturb than aid tlu‘ general con¬ 
cert. In the midst of a soft >varm summer’s tlay, when tlu' 
martiji is gently (ioating on llie air, not only pleasing us with 
the pc'ctdiar tlelicaey ol it.-, note, but with tht‘ elegance of it . 
meaiulering; when the blaekcaj) is ^ying with tlie goldfinch, 
and the linnet wnth the uo<'dlark, a do/cn swifts rush from 
some neighbouring batllejnetil, and set up a most discordant 
screaming. Wt aJl is perILcl. 'The interniption is of sliort 

duration, and Authoiil it, tlie !oj!c>* continueil warbJinir of ll)e 

» ^ ® 
soiter sin«‘ina* birds would pall aiitl tire the lisleiiinir ear witJi 

e\re‘-s of mekxly, Ut) the exliilarating beams ol' the sim, were 
they not i\,t inler\als intoi ee]>ted by clouds, woidd rob the heart 
of tlie gaiety tln^y for a while inspire, and sink it into hmguor. 
"rhere is a })erfeet eonsisteiuy in tlie order in w hich iialurt 
seems (o liave directed llic singing birds to fill iij) the day 
with their pieasiiig iiai niony. '^lo an observer of (Jio .e divine 
laws wdiich hannonize the geucral oi’der of things, there aj>- 
jK^ars a design in the arrangtaiient of this sylvan minstrelsv- 
It is not ill the haunted meailow or frequented field we arc 
to expect the gratification of indulging ourselves in this pleas¬ 
ing s])ecuIalion to its full extent; we must seek fur it in the 
park, the forest, or some se<jiiestercd dell, half inclosed by the 
coppice or the wood. 

First the robin, ainl not the lark, os lias been generally 
imagined, as soon as twilight lias draw n the imperc*eptible line 
betw'cen night aiul ilay, begins his lonely song. How sweetly 
does this harmonize with tlie soft dawning of day I He goe.s 
on till the twinkling smil earns begin to tell him his notes no 
longer accord with tlie rising scene, l^j) starts the lurk, and 
with him a variety of sprightly songsters, whose lively notes 
are in perfect correspondence willi the gaiety of the morning. 
Tlie general warbling continues, with now and then an inter¬ 
ruption, for reasons before assigned, by tlie transient croak of 
tlie raven, the screaming of tlie jay an<l the swift, or the pert 
cliattering of the daw. The nightingale, unwearied by the 
vocal exertions of the night, withdraws not proudly by day 
from his inferiors in song, but joins them in the general liar- 
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mony. Tlie thrush is wisely placed on the summit of some 
lofty tree, that its loud and piercing notes may be softened by 
distance before they reach the ear, while the mellow black¬ 
bird seeks the inlerior branches. Should the sun, having 
been eclipsed with a cloud, shine forth with fresh effulgence, 
how frequently we sec the goldfinch perch on some blossomed 
bough, and hear his song poured forth in a slniin peculiarlv 
energetic; much more sonorous and lively now tluin at any 
other time; while the sun, full shining on his beautiful plumes, 
disj)lays Ins golden win^s and crimson crest to charming ad- 
vantajre! The notes ot the cuckoo blend with this chccrinii; 
concert in a perfectly pleasing manner, and, tor a short time, 
arc highly grateful to the ca!*; but, sweet as this singular song 
is, it would tire by its uniformity, were it not given in so tran¬ 
sient a manner. At Icngtli, evening advances—llie performers 
grathially retire, and the concert softly dies away. The sun 
is seen no mure. The robin again sets up his twilight song, 
till the still more serene hour of night sends him to tlie bower 
to rest. And now to close the scene in full and ))crfect har- 
rnonvj no sooner is tin* voice of the robin hushed, and night 
again spreads a gloom over the horizon, tluin the owl sends 
forth his slow and solemn tones. They are more than plain¬ 
tive, ami less than melaneholy, and tend to inspire the imagi¬ 
nation with a train of c(>nteini)lations well adapted to the se¬ 
rious hour. Thus we see that birds, the subject of my j>re- 
senl inquiry, bear no inconsiderable share in liarmonizing 
some of the most beautiful and interesliiig scenes in nature. 

But let me here remark—how ill would the singing of birds 
agree with the general a]>pearance of winter—the leafless tree, 
—the snowy mend,—the ii‘<)zen rivulet ! Yet it must be no¬ 
ticed here, that these rigors, iii tlie midst of this dreary sea¬ 
son, are sometimes suddenly softened, and a temperate state 
of the air succeeds. We are then so enlivened by the transi¬ 
tion from extreme cold to a temperature comparatively warm, 
that we cau listen with pleasure to the enfeebled notes of some 
of the song birds. I low admirable the contrivance ! There 
are several birds which have no continued flow of notes, but 
a kind of chirp only, consisting of some variety of sounds. 
During a long continued frost, the earth affords many of the 
feathered tribe so scanty an allowance that they preserve 
themselves with difficulty from perishing; a sudden thaw takes 
"place,—plenty at once appears, and every crop is filled. ’Tis 
then we see tlie redwing and starling assemble in large flocks 
among elms and apple trees, and, by uniting their voices, pro¬ 
duce a song not in the least discordant, but, on the contrary, 
extremely harmonious. At this lime the thrush, and even 

the 
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tlie blackbird, will occasionally afford us a transient song; 
but it may be observed, that the notes of these birds are rather 
to be considered as plaintive, than lively. The lark, too, will 
sometimes mount in the air, beguiled, ns it were, by the faint 
rays of a wintry sun, but his notes are then as poor and feeble 
as the beams that call liim forth. The robin indeed cheers 
us with his song during the whole of the winter, unless driven 
off by intense frost, and is the only bird I know, whose notes 
at this time would fully accord with our feelings, so perfectly 
do they mingle with the surrounding order of things. The 
goldfinch, were he now to open his uill song upon us, would 
be as appalling as tones of the owl in tlie midst of u fine sum¬ 
mer's day- 

III. 

Mr. John Hunter, my late valued friend and honoured 
preceptor, under whose roof I first caught a gleam of that 
light which so successfully conducteil him tl)rougli the obscure 
paths of nature, first demonstrated the different sizes of the 
testes of birds at different seasons of the vear. On a further 

to 

investigation of this subject, a fact presented ilaelfto me, which 
may not be unworthy of the attention of this Society, aiul, as 
it is ill some measure connected with the preceding observa¬ 
tions, I have taken the liberty of annexing it. 

In those birds that remain but a short time paired witli the 
female, there appears a vast disj^roportion in the size of the 
testes, compared with those that live in the connubial state 
much longer. The cuckoo and the swift point out the fact 
most obviously. The common brown wu’en, which remains 
united with its female from the early part of spring until the 
autumn, exhibits testes very far exceeding in size cither those 
of the cuckoo or the swift. The cuckoo, although a polyga¬ 
mist, may here be considered in the same point of view as the 
birds tliat pair. The time which he devotes to the female 
being so very short, more so indeed by some weeks than even 
llial of the swift, the testes are funned extremely small in pro- 
[)ortion to the size of the bird. I never saw them exceed in 
size the common vetch, while those rd' the wren w^erc full as 
large as a common sized garden pea. The medium weight 
of the cuckoo is about four ounces and a half> that of the W'ren 
but little more than three drachms*. The testes of the swift, 

* Ornithologists might eadJy have given us the weight of a bird with 
greater precision, by divesting the stomach of its contentB previous to the 
bird being weighed. For example: how very different must the weight 
of the owl be, which, in its nocturnal flights, had the luck to pick up a 
mole or two, compared with that which had met with opposite fortune; 
or of the falcon, that had picke<l the bones of a leveret, or of the one that 
was killed with an empiv ‘'lomach ! 
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wJiicli ash'Ume a singular oblong shajjc, somewhat exceed the 
cuckoo’s in bulk, though not so large as those of the wren. 
J Iiavc selected the wn'en as an example for this coni])arison, 
on account of its diminutive si/c. Tlie testes of all those birds 
which are cap:il)le of producing young more than oucq in the 
breeding season, l)ecome tinnitU far as I have seen, in the 
same jiroportion as those of the wren. 

As there are many birds, which, if unmolested, produce 
but one nest of young ones in the course of the season, it may 
be asked, why nature should cause as great an enlargement 
of the testes in tlicse, as those wdiicli bleed more tlian once; 
and w'hy they should exceed In bulk those of the cuckoo or 
the swift? '^llie answer, I ))rcsuine, is obvious. Should any 
ill accident befall the nestlings of "the swMft wlien advancing 
to maturity, llie injury woiihl be irreparable, the parent bird 
being destined to quit the country before another olfsjning 
could be reared. Tlie cuckoo is in the same predicament; 
but the wude dispersion of its young ones (being placed singly 
in the nests of other birds) gives tlicni such security as almost 
to preclude the possibility of their general destruction *. But 
it is not so with those birds which make a longer stay; should 
similar accidents befall tliem, they can repair their losses. 
Nature, as long as incubation could serve their purposes, 
would keep an accumulation of the proper jiowors in store, 
w'hich, in tlie case of the cuckoo and swift, would be entirely 
useless. 

Whether there be a regular gradation in tlie si/e of the 
teotes (that of the bird itself being conr>idered) throughmU the 
whole race, in proj>ortion to the time taken up in jiairing, I 
cannot determine, not ha\ ing had an opportunity ol' subjecting 
the matter to a full investigation. However, I thought the 
fact already sliown of siilficient importance in natural history, 
to be worthy of communication, as it forms a kind of sequel 
to Mr. Hunter’s paper on the subjcct- 

With due deference to the late Dr. Darwin, I am inclined 
to think that the opinion he set forth respecting the pairing of 
cuckoos, was taken up hastily, and that the birds which his 
friend saw were not cuckoos feeding their nestlings, but goat* 
suckers, wliose mode of nesting corresponds with the relation 
given, and w'hose appearance might be mistaken for them by 
one not perfectly conversant with the plmnage and the general 

* May not this be offered as another reason why its eggs and young 
ones are intrusted to the fostering care of so great a variety of birds ? If 
could not have time, during its short stay, to rear so large a progeny; and 
by no other moans conid it have pLited its numerous brood so much out 
of the wav of danger. 
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appearance of cuckoos when on the wing. Is it probable that 
the cuckoo, whicli is invariably a polygamist, and never pairs, 
nests, or incubates in this part of the island, should fall into 
opposite liabits in another part? 

To recapitulate the substance of my observations. I have 
first adduced some arguments in support of migration, the 
lact itself a\o\ being geneially admitted by naturalists of cele¬ 
brity, and also against tlic liypothesis of a state of torpor, or 
wlial may be termed the liybernating system. I iiave repre¬ 
sented that the swallow tribe, and many other birds that ab¬ 
sent themselves at stated periods, return annually to the same 
spot to build their nests; a7id at the same time that any in¬ 
ference drawn from this fact in sujiport of a state of torpor, 
would be fallacious upon j)h 3 \sio]ogical ju'inciples. Tljat cer¬ 
tain jicriodical changes of the testes and ovaria, are the in¬ 
citing causes of migration. I have staled many facts, liitherto, 
1 believe, unnoticed, chiefl}^ with respect to the came wliicli 
excites the migratuig bird, at certain seasons of the year, 
to quit one country for another, viz. the enlargement of the 
testes in the male, and ovaria in the female, and ihc need of a 
country where they can for a while be better accommodateil 
with succours for tlieir infant brood, than in that from which 


they depart. It is also attemj>ted to be shown that their de¬ 
parture? iVoni this country is not in consequence of any dis¬ 
agreeable change in the tem)^eraturc of llie air, or from a 
scarcity of ihcir cojjunon food, but the result of the accom- 
j)lishnient of their errand, ?. e. the incubation, and rearing of 
their young, and tlie detiimescencc oi’ the testes and ovaria. 
That successive arrivals of migrating birds are attributable to 
the progressive development of the generative system in the 
male anil female; that progressive developments are wise })ro- 
visions of nature; that premature arrivals and departures are 
frequently to be accounted for on the same principle; that the 
departure of the si)ring migrators is owing to a change in the 
testes and ovaria, the very o})posite to that which took }>Iace 
in the spring; tliat the departure of the young birds is not 
guided by the parent, but the result of an unknown princij)le. 

In the second part of this paper, some observations are 
made on the winter birds of passage; that they quit their 
homes (this country) in spring, in quest of a country better 
suited to tlieir intended jiurpose than their own; that they 
are actuated by the same impulse in quitting this country that 
causes the spring birds to come to it, and tliat want of food 
cannot be the inducement; that the emigration of the winter 
birds is less complete than that of the others (the spring mi¬ 
grators): that some species breed here, especially the wild- 
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duck and wood-pigeon; that the J’edwings and fieldfares are 
the most regular and uniform in their appearance and disap¬ 
pearance, and most probably never risk the trial of incubation 
liere*; that they quit the country icmpornrilij in severe and 
long-continued frost through want of food, and return to it 
again at the approach of more temperate weather; that the 
arrival of water-birds forebodes the approach of intense frost, 
the usual return of the winter-birds, a thaw; lliat examina¬ 
tions of the latter jirove them to have taken long flights be¬ 
fore their return, and sets the fact of temporary migration 
beyond the reach of doubt. 

1 have then made a tligression, and introduced some obser¬ 
vations on the singing of birils ; anti in a third part, given some 
additional particulars respecting the different si/es of the ge¬ 
nerative oi'gans of birds, as they appear at tlillereiit seasons 
of the year. 


XVI. Introduction to the Seventh Section of Bessiu/s Astrono¬ 
mical OLse}valio?is, 

tTAVING explained in the preceding section the means 
which 1 have employed to give all desirable certainty to 
the observations for determining right ascensions, I now com¬ 
municate the methods which 1 have jmrsued for ensuring an 
e<|ual degree of accuracy to the declinations. It was neces¬ 
sary for tliis purpose to examine both the instrument itself 
and the refraction; for, if tlie hope of advancing furlhei’ than 
has hitherto been done, by an accurate knowledge of the in¬ 
strument, be well founded, tlie rel'raction must likewise be 
lietler determined lhari by jirecediug observations. It is well 
known that the refractions hitherto used in this observatory, 
have been derived by me from Bradley’s observations; but 
the meridian circle of Reichenbach possesses considerable ad¬ 
vantage over the mural quadrant both by the accurac}' of 
single observations, and the }>ossibilily of discovering all con¬ 
stant errors; and besides, it admits of any examination which 
the observer may in future deem necessary; whereas for the 
Greenwich quadrant the existing number of facts recorded by 
Bradley in his observations is for ever closed. 

I will endeavour to give a general view of the course of this 
investigation before 1 enter into the detail of every part. The 
errors of the instrument which I have determined so as to be 

* I must be understood by the word ” here,’* to mean that part of GIou- 
c f^terbhire under niy own observation. 

capable 
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capable of being allowed for, are the errors of division, and 
the flexure of the telescope: on the figure of the wires in the 
telescope there will be found in the Journal numerous obser¬ 
vations of otUrste Minoris both at the ends and the mitldlc of 
tlie field ; but I have perceived no deviation of them from a right 
line. I have likewise in vain endeavoured to discover the in¬ 
fluence of a change of temperature of the instrument on the line 
ofcollimatioii. I am not aware of the possibility of any other 
errors of the instrument. The possible errors of computation 
I have sought in the refraction for the standard teinperature 
ol'the table and its changes. 

These errors are mixed together in the observations, aiul 
must be elicited by proper methods; the errors of division 
have been determined by direct microscopical examination; 
llio flexure was investigated in two different ways by the 
imatres of stars reflected from a surface of wiiUt. Althoimli 
it is not necessary, in computing these latter observations, to 
know the refraction itself^ yet its changes must he known, in 
t)r(lcr correetbj to compare the ol^servations made at different 
times. The determination of the changes of refraction mu^t 
lliei’el’ore precede; tliey may be obtained inde))endently ol' 
the errors arising from flexure and imperfect division, by not 
mixing together tlie observations made in the two positions of 
liu* instrument. The errors of division, the flexure and tlie 
changes of refraetion being known, observations of circum¬ 
polar stars will give tlie relVaclicm for the standard tempera¬ 
ture ol' the tables. I now jiroceed to the single parts of this 
investiiration. 

o 

1. FiXamhiation qfihc Ertws of Dh/sio?/, 
published in the Phil. Mag. for May 1824*, vol. Ixiii. p. S48. 


2. FiXamination of the Thermometer 
published in the Phil. Mag. for April 1824, voL Ixiii. j), 307. 

3. Thcrmomctrical Corrections of Refraction, 

Gay-Lussac’s experiments on the expansion of air by beat 
would render the astronomical investigation of this subject 
unnecessary, if tlie atmospherical air were always perfectly 
dry; but the atjueous vapour mixed witli it jiroduces a eliange 
of refraction, so as not to agree with the true expansibility oi' 
the air, but with a smaller one. Laplace shows in the 4th 
volume of his Mccanique Celeste, p. 275, how to calculate the 
influence of vapour on refraction: supposing tlie constant quan¬ 
tity of refraction for 0*76 metre height of the barometer, and 

the 
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tlu* temperature of freezing water to be =60"’303, it is at the 
temperature of x degrees of the centebimal scale. 

1. For perfectly dry air, 

_ 60"-303 

I + ^’.’0*00375^ " 

2. For air saturated with vapour, 

_ 60"-2‘24 h « n"-()29 

H- i70 00373 — • 

wliere according to Laplace log. Br. z = —0’01.j 1‘51'7(100 —.i) 
— 0-000062582G (100—^)'. 


usually take 

place at 

Konigsberg, 

tliu \alue 

quantity 

u*. 

ll>p, [. 

Hyp. U. 


—10*" 

GL>"-6.53 

G2"-62'l. 


0 

()0 -303 

GO -303 


+ 10 

38 *123 

38 -189 


+ 20 

5G -oyG 

3G -271 


+ 30 

5 1 -203 

54- •5G3 


from which it is evident tliat refraction uiiderm)e', lt*ss 

O 

change by the second than by the first hy))othesis: the num¬ 
bers for the former might be nearly rcjireseiited l)y the ibr- 

, 6o^'-33o 

imiia rC • 

1-fi. 0*003566 

In order to jireservc tiio common Ibrni of compulation, llie 
tables ought, therefore, to be foimde{I on this tiirniula, if tliat 
hypothesis were the Correct one. Williont measuring, there¬ 
fore, the actually existing (juanlily of \apour which is not yet 
introduced in observatories, a neai’er approximation to truth 
may be obtained by ado})ting lor the change a formula in wdiich 
the constant number is Ix^ween ()'()03/566 and 0*00375, than 
by using the latter number: the formula for tlie change which 
ought to be used, depends on the* mean ratio of the vapour 
contained in tlie atinospJievc, to that vvliich is required for sa¬ 
turation; and as there are no direct satislactory observations 
on this subject, it may most safely be derived from astrono- 
inicni observations. 

If we represent the mean refraction as contained in tlic 
table of the Fundamenia Astronomke by g, the state of tlie ba¬ 
rometer and the interior and exterior thermometer by 5. t', t 
(P aris lines, centesimal degrees, Falirenhcit's degrees), the 
refraction by which the obseivalions have been reduced, is 
calculated by the formula 

, ^ h 14-10-0 00018484 J A < 1-1° 25- 0*0020779 \ x 

^ i 333*^* 14 - 1 ^ 0-00018484 S < 14 -(t- 50 ) 0-0020779 J . 

in 
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If, instead of 0*0020779, we put 0*0020779 (1 + /) the calcu¬ 
lated refraction is thereby changed by 

(t- 48 -75) 00 020779.1 _ as — W / 

50) 0-0020779] [1- 1° 25* 0 002077^ ’ 

and the polar distance of a star calculated from the obser¬ 
vations suffers tlie change 

— for the upper passage south of zenith 

+ (»z—w') i .' north of zenith 

— \m — nJ)i lower 

where 7«' is the same for the pole as m for the star. 

In order to determine i by observation, I have calculated 
by this formula all stars observed up to the end of the year 
1821, the zenith distance of which exceeds 60° ; I have t^en 
the mean of al) observations made in every position of the in¬ 
strument, and compared the single ones with this mean, and 
thence, agreeably to the method of least squai’es, I haye formed 
the following 56 equations of condition. 



No. 

1 

a Aquila; 

97 

■i 

/; 

5*0 + 

1289-0 i 

a Urste Majoris 

22 

+ 

8-7 + 

119-3 i 

u Hydra? 

47 


145*8 + 

1657-6 z 

jS Orionis 

36 

■+ 

149*0 + 

1394*6 z 

Draconis 

17 


39-6 + 

236-2 i 

a Cephei 

23 

+ 

19-6 + 

192*0 z 

66 Draconis 

19 

— 

18-7 + 

153-4 i 

ri Cephei 

20 

+ 

31-2 + 

285-6 i 

ot Virginis 

65 


106-7 + 

2613-5 i 

10 Cephei 

19 


15-7 + 

132-8 7 

XX. 222 

16 


6-1 + 

157-6? 

0 Draconis 

20 

+ 

48-6 + 

204-9 i 

6 

18 

+ 

25-5 + 

298-8 i 

2 Cephei Hev. 

18 

... 

41*1 + 

195-6 i 

48 Draconis 

20 

+ 

4*1 f 

262-2 i 

8 Cephei 

19 

— 

1-6 + 

264-3 i 

? — 

23 


30*1 + 

285-1 i 

53 Draconis 

20 

+ 

25-9 + 

261-2 i 

s Crahei 

33 Cygni 
a Cassiopeim 

20 

+ 

4-1 + 

195-6 i 

18 


8-3 + 

294-2 / 

29 

+ 

59-0 + 

642-9 i 

49 Draconis 

20 

+ 

40-4 + 

306-3 / 

1 a Libra? 

25 

+ 

6-8 + 

198-2 i 

2 a 

26 

+ 

89-0 + 

892-4 i 


O 
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No. 

0= 

y tJrsap Maj. 

26 

+ 

71-3 + 

748-7 / 

a Canis Maj- 

51 

+ 

349-8 + 

1906-8 i 

XX. 391 

17 

+ 

29-3 + 

240-4 i 

51 Dracouis 

20 

+ 

53-9 + 

413-t i 

X Cygni 

20 

+ 

25-3 + 

411-2 i 

XXI. 32 

15 

— 

10-8-f 

277-3 / 

20 Cygni 

18 

+ 

14-3 + 

3.92-5 i 

/3 Draconis 

21 

+ 

252-7 + 

1729-8 / 

y 

22 

-h 

332-6 + 

1939-3 / 

' Cygni 

19 

+ 

42-7 + 

814-4 / 

3 Lacertae 

18 


35-7 + 

343-5 / 

1 'Ey Cygni 

17 

— 

1-4 + 

353-1 / 

Ursae Maj. 

21 

+ 

93-7 + 

631-0 / 

c Cygni pra>c. 

10 

+ 

1-3 + 

347-G / 

- seq. 

10 

+ 

46-6 + 

511-0 /■ 

0 Cygni 

20 

+ 

100-3 + 

969-8 / 

a Persei 

22 

-f 

40-2 -h 

1027-9 / 

1 etj Cygni 

i 

+ 

2-9 + 

743*9 i 

a Aurigm ' 

34 j 

+ 

20-4 + 

5.506-6 / 

a Scorpii 

45 j 


107-3 + 

3793-1 / 

“ Cygni 

30 

+ 

t82-8 + 

6104-1 i 

e Auriga? 

20 1 


13-7 + 

1 - 47-7 i 

y Andromeda? ' 

18 t 

+ 

172-3 + 

2338-1 7 

>j Aurigae 
/3 Persei 

J9 1 


65-9 + 

939-6 ; 

20 


222-9 + 

1961-7 i 

a Piscis austr, J 

36 

+1325-5+ r 

S0031-0 z 

y Cygni 

15 


347-2 + 

6582-3 / 

e Persei 

15 , 

+ 

25-6 + 

617-5 / 

I) Herculis , 

12 

+ 

200-9 + 

6953-1 z 

y Bootis j 

7 

—— 

•233-8 + 

2713-4 i 

<r Cygni , 

11 

+ 

335-7 + 

7233-3 i 

a Lyraj i 

15 

— 

50-2+ ] 

91.72-1 z 


I have taken in these tables, e^en those stars by whieli 
i cannot be advantageously detcrniiiicd: when applying the 
method of least squares, this may be done without clanger, and 
the very excellence of this method consists in the possibility 
of profiting by even the smallest addition towards obtaining 
an accurate result: but only where it is possible"*^ correctly 

Examples might be given where this method has been erroneously 
applied by neglecting circumstances, which would considerably have in¬ 
creased the probable errors; all objections which have been made to this 
method, do not apply to the method itself, but to the difficulty of correctly 
determining the probable error. to 
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to appreciate the value of every addition, is it possible to de¬ 
rive a real advantage from this circumstance. Eacli of these 
equations gives i as accurately as the mean of so many obser¬ 
vations, as there are unities in the coefficient of i : but these 
observations have very different probable errors; they are 
the greater, the nearer the hori/on the observations have been 
made, partly on account of the dispersion of light, which in¬ 
creases in proportion of the rel'raction, partly on account of 
the tremor of the stars increasing near the vicinity of the hori¬ 
zon, and lastly, on account of the irregularities of the refraction 
itselfj from causes which cannot be taken into the account. 

In order to deduce these probable errors from the observa¬ 
tions, i must be known; they can, therefore, only be obtained 
by re})cated calculations. 

Calling the^sum of the squares of the differences between 
the mean of n observations and every single one, s; and the 
probable error of a single observation e; w'e have 

and therefore, for each star, Ibr whicli an aritlimetical mean 
from n eastern, and another from western observations, has 
been derived 

(;^q.;i’_2)e^ = (0*674o)^(sH-5). 

lly this fojmiula the following probable errors have been 
ilelermined. 


X, D. 





i. 

o 

0 

10 

stars 

2-93 

observations 

0-7126 


4 


278 


0-7613 

G3-38 

9 

_ —— 

265 


0-794 

()7-19 

9 


174 


0-892 

70-0 



195 


0-976 

73-0 

10 


187 


0-990 

75-36 

6 


100 


0-907 

80-] 1 

3 


109 


1-190 

81-38 

1 

star 

20 


1-155 

83-41 

1 


18 


1-693 

Sl-Q 

1 


19 


1-127 

84-52 

1 

-- 

20 


2-155 

85-8 

1 


36 


1-850 

85-26 

1 


15 


2-53 

85-38 

1 


15 


1-87 

85-50 

1 


12 


2-41 

85-59 

1 


6 


2-84 

86-25 

1 


' 11 


3-55 

87-27 

1 


15 


3-79 


O 2 


Tfie 
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The probable error on which tlie final determination of i 
is founded, 1 have determined by drawing with the greatest 
possible approximation a continuous cur\*e through all points 
laid down from the values contained in the foregoing table : 
by multiplying each of the 56 equations of condition by 

each has obtained that weight which it would have, 

if the observations had the accuracy of zenith observations. 
In this manner the following table was obtained. 



z. 


1 

(, 

=0 

a Aquibe 

o 

46 

18 

0-76 1 

-h 

4*4 +1133-3 / 

OL Urssc Maj. 

62 

32 

0-79 ' 

+ 

7-1 + 

97-1 i 

a Hydra? 

62 

Si 

0-79 1 

+ 118-7+ 1348-8 i 

/3 Orionis 

63 

6 

0-79 1 

+ 121-2 + 1134-7 2 

1 ) Draconis 

63 

20 

0-79 

+ 

32*4 + 

192-2 / 

u Cephei 

63 

26 

0-79 

+ 

16-0 + 

156-2 / 

66 Draconis 

63 

47 

0'80 

— 

14-9 + 

121-7 i 

71 Cephei 

64 


0-80 

+ 

24-7 + 

226-7 2 

a Virginis 

64 

54 

0-80 

+ 

84-5 + 2073*6 / 

10 Cephei 

64 

57 

0*80 


12-5 + 

105-3 / 

XX. 222 

65 

26 

0-80 


4-9 + 

125-1 / 

0 Dx'acoiiis 

66 

5 

0-81 

-f 

37-5 + 

157-2 / 

6 

66 

12 

0-81 

-f 

19-7 + 

230-7 / 

2CepheiHev. 

66 

54 

0-83 


30-4 + 

144-5 / 

48 Draconis 

67 

40 

()-85 


2-9 + 

184-3 / 

8 Cephei 

67 

45 

0*85 

— 

1-1 + 

185-8 / 

5 Cephei 

67 

56 

0*86 


20*6 + 

333-1 / 

53 Draconis. 

68 

44 

0-86 


17-8 + 

179-4 / 

e Cepliei 

69 

6 

0-86 

+ 

2-8 + 

134-3 i 

33 Cygrii 

69 

13 

0-86 


5-7 + 

202-1 2 

a Cassiopeife 

69 

41 

0-86 


40-5 + 

441-4 i 

49 Draconis 

69 

50 

0-86 


27-7 + 

210-4 / 

1 ac Libra? 

69 

54 

0-86 

+ 

4-7 + 

136-1 / 

2 ac Librae 

69 

58 

0-86 

+ 

61-0 + 

612-8 2 

7 Ursae Maj. 

70 

32 

0-87 

+ 

47-8 + 

502-4 / 

a Canis Maj. 

71 

8 

0-88 

4 229-5+1251-0 2 1 

XX. 391 

71 

24 

0-89 

+ 

18-7 + 

154-1 2 

51 Draconis 

72 

8 

0-90 

+ 

33-8 + 

259-2 i 

X Cygni 

72 

12 

0-90 

+ 

15-9 + 

257-8 i 

XXI. 32 

72 

24 

0-90 

— 

6-7 + 

173-8 / 

20 Cygni 

72 

42 

0-91 

+ 

8-7 + 

240-8 i 

/3 Draconis 

72 

48 

0-91 

+ 155-0+1061*2 2 

7 

73 

45 

0-93 

+ 195-3+1138-6 2 1 


j Cygni 
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Z. D. 

£. 


0 


» Cygni 

O 

73 

53 

0*94 

"h 

24-5 + 

468-2 i 

*3 Lacertae 

73 

54 

0-94 

+ 

20-5 + 

197-3 i 

1 -or Cygni 

74 

52 

0*96 

— 

0*8 + 

194*3 i 

1 ) Ursae Maj. 

75 

0 

0*97 

-f 

50*6 + 

340*5 i 

c Cygni prtec. 

75 

7 

0-97 

+ 

0-7 + 

187-6 i 

- seq. 

75 

7 

0*97 

+ 

25-1 + 

275*9 i 

$ Cygni 

75 

25 

0-97 

+ 

54-1 + 

523-4 i 

a Persei 

76 

0 

1*00 

+ 

20-4 + 

522*0 i 

1 o) Cygni 

76 

26 

1-01 

+ 

1*4 + 

370-3 i 

at Aurigm 

79 

24 

1*13 

+ 

8-1 +2190-0 i 

a Scorpii 

80 

36 

1*20 

+ 

37-9 + 1337-6 i 

a Cygni 

80 

39 

1-20 

+ 170-3 +2152-6 ?■ 

e Aurigm 

81 

38 

1-27 

— 

4*3 + 

141*0 i 

y Andromedm 

83 

tl 

1*53 

+ 

37-4 + 

507-2 i 

7j Auriga? 

81 

9 

1*64 

+ 

12-5 + 

177-4 i 

/3 Persei 

84 

52 

P80 

+ 

34-9 + 

307-5 i 

a Pise, aiistr. 

85 

8 

1*90 

+ 186-4+4224*5 / 1 

7 Cygni 

85 

26 

2-08 

+ 

40-7 + 

772-6 i 

e Persei 

85 

38 

2-20 

+ 

2-7 + 

67-9 i 

rj Herculis 

85 

50 

2-32 

+ 

19-0 + 

656-0 i 

y Rootis 

85 

59 

2-50 

— 

19-0 + 

220-1 / 

(T Cygni 

86 

25 

3-60 

+ 

13-1 + 

283-4 i 

a Lyra* 

86 

27 

3-70 

— 

1*8 + 

722-3 i 


These equations indicate very clearly u negative value of i: 
considering the small weight of most of them, their agree- 
^lent is satisfactory, which, if the exponent X had been neg¬ 
lected, woultl by no means have been the case. The sum of 
the equation is s 0 = 2007''’0 +31745*3 /; from which follows, 

z = — 0"*0G3222; probable error = i0"*003981- 

[To be continued.] 


XVII. An Acconnf of the Mesembryanthema Ringentia. By 

A. H. Haworth, Esq. E.L.S. 

To the Editors of the Philosophical Magazine and JournaL 
Gentlemen, 

TJEREUNDER you will receive an improved account of 
the sessile-flowered Mesembryanthema Ringentia^ which 
form, perhaps, one of the most interesting divisions of the large 
genus to which they belong. 


Some 


110 Mr. Haworth’s Accotmt ^Meseinbryantliema Ringeiitia, 

Some of these extraordinary plants are now becoming fre¬ 
quent in our collections, and have ever been fancifully likened 
by gardeners to the chops of animals; and thence called Cat- 
chop, Mouse-chop, Tiger-chop, &c. *; and this from the fan¬ 
tastical idea of each young pair of leaves on tlie plants bear¬ 
ing some resemblance to the gaping mouths of those well- 
known quadrupeds; the ciliating teeth on the margins of the 
leaves not unaptly representing those of the animals. 

The addition of a new species to this singular grouj) has 
induced me to reconsider the whole, and to forward to you 
the present communication respecting it for insertion, if you 
judge it proper, in your Magazine. 

'1 nis new species, from its long teeth, and following up tlie 
allusion of a gaping mouth, I have called Inpiuum (tlie^^olf’s- 
chop), the substantive riefum being understood, as usual, to 
accompany tlie adjectives constituting tlie specific names 
throughout the group. 

Tliis fine and interesting plant was obligingly communi¬ 
cated to me by iny good friend T. Aiton, Ksq. from tlic 
Royal Gardens of Kew, in the year 1823, having been there 
raised the year before, from Cape seetls, along with a jirofu- 
sion of other succulent and still more inU resting plants; 
whicli, through Mr. Alton’s successful exertions, have de¬ 
lighted us with more of tlie fiovvery bloom of Africa than 
we have ever elsewhere seen. 

I remain, gentlemen, 

Your most obetlient servan4 

ClicKi'u, Aug. 1824. A. 11. Haworth. 

Micsembuyanthkmu^i Sectio Ringentia Nohis. • 


Sectio)!is Chai'actcrcs, 

Perennia, acaulia, subacauliave: foliis carnosioribus am- 
plexicaulibus seniiteretibus, superne pedetentim dilatanlibiis, 
apiceni versus Iriquetrtvcarinatis, ciliatim ad eras dentatis; 
fioribus inagnis })onieridianis sessilibus lutcis. 

Folioruui juniora paria aniinaliiim rictum repraesentaui 
Jusorie. 

* Mqjora: acaulia: foliis loevibus magnis crassis dentibus 
marginalibus alba setuhi finientibus, apice cartilaginc 
albo-carinatis. 

Speciet'ttm Characteres. 

tigrinum. M. (The Tiger-chop) virescens: foliis corduto- 
1. ovatis albo crebre marmoratis, altissime ciliatis, supra 

^ Tl)c Dog-chop (il/. and Fox-chop (ilJ. being sca- 

pigeroii.^ plants, are removed to the section Scapigvra, 

planis. 
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planis.— Mesemh. tigrmum. Nob. in Synops. PL Succ. 
216, BoLReg. 260. 

felinum. M. (The Cat-chop) folils glaucescentibiis parcc 

2. alteque ciliato-deDtatis, ad lucem creberriiiie albo- 

piinctatis.— Mesemb. felinnm. Nob. in Synops. PL Succ. 
216, — M. ringcns felinum. Linn. Sp. PL 698.— 

M. rictam felinum i eprrcsentam. DHL Elth.f 230. 

liipinum. M. (The WolPs-cbop) foliis glaucesceiitibus, ciliis 

3. niarginalibus numerosis altissiniis. 

Obs. Nova species a C^apite Bona? Spei. Priori si- 
milliiiuim discrepantibus foliis lougioribus angustiori- 
bus, dentibus diiplb immerosioribusjlongiorecjue setula 
finieiitibus. 

/3, foliis viridihus. 

** Minora: subacaulia: foliis creberrime tuberculatiin 
))uuctatis asperiusculis, quain specielnis ti'ibus priori- 
bus 4-plo plus\c minoribus; dentibus niargiiialibus 
brevibus feie absque sctiila fiiiiente. 

Foliorinu carina a})icalis sine curtilagine alba. 
vntslelinnm, M. (The Weasel-chop) foliis pellucenter niag- 

4. nipunctatis glaucis, basi interne pustiilalo-gibbosis.— 

M, mustelhium. Nob. in SuppL PL Succ. 86, — 

Vespertini floi es pungeiiter suavissiine spirant. 

vun nnnn. M. (TJie Mouse-chop) foliis glaucis turberculato- 

5. punctatis, luarginibus carinaque apicali ciliato-den- 
ticulatis.— M. mininum. Nob. in Synops. PL Succ. 217, 

Ohs. Foliorum dentes longiores nuniei'osiores an- 
- gusiioresque (juain in |)necedeiite. 


XVIII. A Si(fch (f the Progress of Science respecting Igneous 
Meteors and Mdeorites during the Year 1823.- including an 
Accenint of the principal Phcenoinena of that Nature observed 
during the some Period: with Inquiries s^iggested by those 
Stjbjecls. By E. W, Brayley, junior^ A.L.S.^ and Member 
of the Meteorological Society^. 


arrangement and publication of an annual historical 
detail of the progress of meteorological science, in its 
several branches, and of the atmospheric changes and phoe- 
nomeua observed in the various regions of the globe during 
each successive year, appears to be an object well deserving 
the attention of the Meteorological Society. A summary of 


* Read before the Meteorological Society, May 12,1824; and published 
by peniiission of the Council: with additions by the author, 

this 
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this kind, I conceive, would be useful in various ways: the 
historical pail would refer those who might be examining or 
making new researches upon particular subjects of meteoro¬ 
logy, to the sources of the latest information respecting them; 
and would point out, to a considerable extent, those divisions 
of the science which stand most in need of further investiga¬ 
tion : whilst the comprehensive detail and comparison oi‘ the 
atmospheric changes and phsenomena observed during the 
past year, would indicate those subjects of observation, wln'ch, 
from time to time, might appear more particularly to require 
the attention of those \^o register the changes of the weather. 

Various meteorological observers, both in this country and 
on the continent, are in the habit of drawing up and publis>h- 
ing annual statements of this nature, as far as their own ob¬ 
servations are concerned : but the only review of meteorologi¬ 
cal observations which is in any degree of a general kinil, and 
tlie onl^ one also, I believe, that emanates from any scientific 
institution^ is the Jtesuine des Observations 7ntlcorolo^iqncs 
faites d VOhservatoire lioyal de Paris^ arranged by M. Ai'ago, 
and published, from year to year, in the Aiuiales de Chbnic, 
This summary, besides the observations forming its basis, the 
excellence of which is well known to those who liave hud oc¬ 
casion to examine them, usually contains a selection of the 
more remarkable phsenomena which have taken place during 
the year; as well as a calendar of eartliquakes and of volcanic 
eruptions; and a catalogue of the S})ots on the sun observed 
during that period, in order to furnish the means for a rigorous 
examination of the opinion that the^ have a sensible influence 
upon the tempenature of the earth. The propriety of including 
the phsenomena of earthquakes and volcanoes in such a review 
cannot be too strongly recommended ; not so much, in tlie pre¬ 
sent case, with a view to the discovery of their causes, as to the 
investigation of their influence upon and connexion with various 
phenomena strictly within the province of the meteorologist; 
and which, there seems reason to believe, takes place to a 
greater extent than is usually imagined. There are subjects, 
Ukewise, of a different kind, to which it would be desirable to 
attend, in the arrangement of this work; such as the times of 
the migration and return of certain birds, and in the higher 
latitudes of those of some other animals: the investigation of 
these subjects, in conjunction with observations on the weather, 
and with attention, in the case of birds, to the true cause of 
migration, as developed by the late Dr. Jenner in his admi- 
rame paper on the subject sometime since read before the Royal 
Society, would perhaps enable us, in process of time, to draw 
some just conclusions respecting the advance of the seasons, 

&c. 
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&c. in countries wliere meteorological observations are not 
commonly pursued. 

So extensive an arrangement of new facts and observations 
as that which I have ventured to suggest, would obviously 
be a work of considerable labour, and would require the con¬ 
joint attention of inquirers into the various branches of me¬ 
teorology: and as the expediency of its preparation, amongst 
other matters of a collateral and subordinate nature, may 
hereafter become a subject of consideration with the Council, 
when the primarj^ object of our association, that of “establishing 
a Meteorological Observatory, and instituting operations to 
be conducted with undeniable accuracy, and with instruments 
of standard excellence,” shall have been carried into effect; 
I shall here terminate these remarks; and proceed to lay be¬ 
fore you a sketch of the progress which has been made, during 
the past year, in a branch of the science to which I have lately 
<levoted some attention, and a work on which 1 am preparing 
fur the press, viz, that which relates to the phaenomena of 
igneous meteors and their products. 

I shall first pass in review, in a succinct manner, the princi¬ 
pal new facts, and results of induction from them, respecting 
igneous meteors and meteorites, which have been made known 
to the cultivators of science during the year 1823; and then 
proceed to describe the cliief phaenomena of that nature ob¬ 
served during the same j)eriod. Some inquiries of an inter¬ 
esting character will suggest themselves as we proceed : and I 
shall have the nleasureof communicatingvarious facts of foreign 
observation which have not yet appeared in any of our philo¬ 
sophical journals; together with a few results of my own in¬ 
quiries. 

§ 1. Progress of Science resjyecting Jg?ieous Meteors during the 

Year 1823. 

Accounts of the fire-balls which were seen in the States of 
Oliio and Pennsylvania in 1819, have been published by Pro¬ 
fessor Silliman; together with a valuable collection of obser¬ 
vations on the splendid meteor of that description which was 
beheld over a great extent of country in the United States, 
and also in Canada, on the 9th of March 1822. 

The first, which appeared in the evening of the 24t]i of July 
1819, is described by Dr. Henry Manning of Youngstown, 
Ohio, as a large meteor pursuing its course throiigli the at¬ 
mosphere in a direction nearly north. He had a clear view 
of it for a few seconds before its explosion, and at that time; 
and about three minutes, by estimation, after the visible ex¬ 
plosion, he heard the report, which resembled that of a heavy 

N’^ol. 64, No. 316. Auo, I82i. P cannon 
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cannon fired in a still evening, at the distance of three or four 
miles. A gentleman who was in the township of Oustavus, 
precisely twenty miles north from Dr. Manning*s situation, 
saw the light, and thought the sound succeeded in something 
more than a minute. The distance from Youngstown to the 
south shore of Lake Erie, Dr. M. states, is rather more than 
forty miles, and much of the country soiitli of the lake is 
still a wilderness, making it uncertain whether any discoveries 
will be made if meteoric stones have fallen*.” 

The only data for computation afforded by this account are 
the times which elapsed between the explosion and the report 
at the two stations; and from these we may inter that this 
meteor was much lower at the period of its explosion than 
many others have been; its elevation, probably^ not exceeding 
a mile. The proximity of the lake renders it probable 
that the results of the explosion, if massive, were lost in its 
waters. 

The meteor seen in Chester countv, Pennsvlvaniju on tlie 
21st of November 1819, is described by the Editor of the 
American Watchman ; and by Mr. S. Turney, of some place 
in the above county about 60 miles nearly south of Easton 
on the Delaware; from a comparison of whose accounts its 
characters and phtenomcna appear to have been as follows ; 
It was a ‘‘fire-ball,” appearing to be a compact mass ot' fire, 
in which is said to have been combined all the redness of Mars 
and tlies ofter light of the muon; the entire phHenoment)U being 
sublime beyond description. At what hour it ap])eared is not 
■Stated, but doubtless in the evening, for the first-mentioned 
observer says, While standing in the open air, we were sur¬ 
prised by a sudden flood of light sufficient to enable us to 
read the smallest print:” Mr. Turney also states its light to 
have been very vivid. The former describes it as having been 
about half the size of the full moon, when first observed ; aiul 
Mr. T. found that many competent persons declared that it 
was of about one third of the apparent magnitude of that lu¬ 
minary. A well defined conical tail extended from ir, to the 
length of 4° or 5^; but no sparks were observed. When 
first seen by the Editor (at Chester?), it was 50°or 60® above the 
horizon; and when first observed by Mr. Turney, at the alti¬ 
tude of about 45® in the north-east: at the former place it 
passed in an east-north-east direction, a little to the south of 
the z^ith; and it was estimated to have been about two se¬ 
conds in progression before it was observed, whence it is in¬ 
ferred that it first appeared at about 30® above the eastern 

* American Journal of Science, vol. vi. p. 315. 
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horizon: it travelled, whilst within view here, about 120^ in 
the heavens, and that in a period of not less than five, nor 
more than ten seconds; beginning to decline in brilliancy 
when at about 30° below the zeni^, and in two seconds be¬ 
coming invisible, at 30° above the western horizon; its tail, 
in the mean time, lengthening to 10° or 15°, forming a nar¬ 
row red streak of evanescent fire, Mr. Turney states it to 
have passed through his hemisphere in a very few seconds; 
and near Easton, where a sound was heard in its direction. 
It suddenly disappeared from him at about the altitude of 40°, 
in the south or south-west. About three minutes after its dis¬ 
appearance, says the Editor of the American Watchman, a 
noise was heard resembling the discharge of cannon, or distant 
thunder, and in a westerly direction: after the lapse of two, 
three, or four minutes, Mr. Turney observes, two reports were 
iieard, the sound continuing for many seconds. 

By comparing the observations made by various persons in 
different situations, Mr. Turney estimated the height of this 
meteor to have been at least twenty miles: and taking its ap¬ 
parent diameter at one-third of the moon’s, he computes its 
actual diameter at more than one hundred yards. The na¬ 
ture of the observations from which the lieiglit was determined 
is not stated; but such vague estimates of the apparent mag- 
nitiulc of a luminous body in rapid motion as those above 
given, are evidently insufficient for a near approximation to 
its actual size. The sound heard at Easton, Mr. T. thinks, 
could not have been the same with that heard at his station, 
** which came from a point not less than thirty miles to the 
southwhence he infers, “ that the body must have been 
ignited a second time.” This supposition, however, appears 
to me to be unnecessary; for the sound heard in the direction 
of the meteor at Easton probably arose from the velocity of 
its passage through the atmosphere: thus, a whizzing sound 
like that of a bomb traversing the air, together with a crack¬ 
ling noise, was produced in its flight by the meteor which 
threw down a stone at Sales, near VilJefranche, March 12, 
1798 ; also by that observed at Geneva, May 15, 1811, which 
has been described by Professors Pictet and Prevost; as well 
as by several others. 

Mr. Turney, in agreement with the view of the nature of 
these phaenomena which has within these few years become 
very general amongst scientific men, and which, perhaps, is 
the most satisfactory hitherto proposed, terms the meteor just 
described a terrestrial comets and su^ests that it may be the 
same with that which passed over Connecticut and cast down 
a show'er of stones in 1807, its course being nearly the same. 
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Ui)on this Professor Silliman remarks, “ its size, as conjec¬ 
tured by Mr. Turney, is much less than the estimated size of 
that meteor*.” As the examination of the conjecture would 
lead me into a question which I am not yet prepared to dis¬ 
cuss, viz. whether, when a meteor of this description explodes, 
its entire nucleus falls to the earth in the form of meteorites, 
as commonly believed; or whether a portion only of its sub¬ 
stance is separated and cast down, so that the main body of 
the meteor still proceeds on its course, as some writers have 
contended, and m which latter case the same meteor mav be 
seen repeatedly; I must omit it tor the present: some re¬ 
marks however upon a subject which is involved in Pnitessor 
Silliman’s objection, will be found in a subsequent page of 
this section, where Professor Dean’s estimate of the magni¬ 
tude of the great fire-ball of 1822 is stated. 

The collection of observations on the great meteor that 
passed over several of the northern Anglo-American States, 
on the 9th of March 1822, together with tlie calculations 
founded on some of them by Professor Dean, are among llie 
most interesting of the kind; and may rank with the obser¬ 
vations and deductions respecting the Fire-balls of 1719, 1758, 
1771, and 1783, given, respectively, by Dr. Halley, Sir John 
Pringle, M. Le Roy, and Mr- Cavallo and others. In some 
respects, indeed, they are peculiarly instriicti\e. 

From a comparison of these observations, it a))pears that 
this meteor was seen over a tract of country including the 
space from Portland in the stale of Maine, in long. 70° 20' 
W. to Oxford, in Chenango county. New York, in about long. 
75° 45'; and from some part of Rhode Island, Uil. at most 
42° N., to Quebec, lat. 46° 50'. The tract was no doubt con¬ 
siderably greater in extent, but tlie foregoing are tlie only de¬ 
finite limits for which data are afforded- The path of the me¬ 
teor was from north-east to south-west; or more accuratel)^ 
according to Prof. Dean, tlie direction of its motion was south 
34° west: and according likewise to his computations, it must 
have traversed a space of about two hundred and fifty miles, 
between the zenith of Wilkesbarre in Pennsylvania, and that of 
Essex, a village on the western shore of Lake Champlain. 

Mr. Doty, who observed this meteor from a point of the 
Mohawk turnpike road, near Canajobarie, in the state of 
New Y'ork, and W'ho appears to have had it nearly in his 
zenith, estimated its diameter at from fwenty to thirty feet. 
To other observers, according to their situation, and accord¬ 
ing, likewise^ as I shall endeavour to show in the sequel, to 
the actual change of bulk and of figure in the meteor, it ap- 

♦ American Journal, vi. p. .S19. 
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peared of various sizes: some stating its apparent diameter 
at six feet; many comparing its size to that of the moon: 
whilst to others, who were still more distant from it, it had 
the appearance of a large shooting star. 

It is described by every one as having beeti of extreme 
brilliancy; and that it must indeed have been intensely vivid, 
is evident from the circumstance, that the impression produced 
by it on tlic eye of one observer induced him to state, that it 
was more brilliant than the most vivid flashes of' lightnings or 
even the meridian sunr And though the contrast of its splen¬ 
dour-with the previous dai’kness of night doubtless had its 
share in producing such an impression, yet there are various 
instances on record of meteors displaying great brilliancy 
even when opj)oscd to the meridian sun. The meteor ob¬ 
served at Cambridge in 1818 by the late Dr. Clarke, and tliat 
seen in Bretagne in 1684 by the Abbe de I’Anion, were of 
this description- The most intense light of the American 
meteor, as in otlier cases, a{)pears to have been emitted at the 
time immediately })rior to the visible effects of its cxjdosion : 
tluis at Quebec, from which place it must have been very di¬ 
stant, having been seen there and at Montreal nearly in the same 
direction, and where “ the sky was clear, and the moon nearly 
at full, in an ojiposite direction,—the light of the meteor when 
it divided was so strong as entirely to destroy the shadows 
of the moon-light and throw them into a contrary direction.” 
Tlie visible explosion of this meteor is variously <lescribed by 
the different observers. Mr. Doty relates “ tliat it soon be¬ 
gan to extend itself to the north-east and south-west, increas¬ 
ing in extension, and decreasing in its flaming appearance, 
until nothing was to be seen but two detached parts of it ra¬ 
pidly moving in diflerenl directions towards the north-east and 
sonth-west.” A writer in the Savgersficld (Oneida) Intelli-^ 
gencer states, “ that it burst with a violence which seemed to 
throw all nature into convulsions. It discharged its massy 
halls of electric fire in every direction, when all disapjieareil 
before they reached the ground.” Another observer com¬ 
pares these appearances to the coruscations of a rocket; and 
at Quebec “ it divided into numberless pieces, having llie ap¬ 
pearance of the stars usually thrown from sky-rockets, but of 
a superior brilliancy kud beauty, the w'hole disappearing be¬ 
fore they reached the horizon.” When first observed by 
Colonel Page, of Burlington in the state of Vermont, it ap¬ 
peared like a common shooting star, which, moving south¬ 
westerly, passing a little south-east of Procyous when about 
one-third of the way from Procyon to Siritis, suddenly broke 
out in great splendour, continued its course^ jlashivg and 
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sparkling^ east of Sirius^ and disappeared, apparently by ex¬ 
tinction. The report produced by the explosion is said by 
Mr. Doty to have resembled the noise of distant cannon: at 
Troy in the state of New York two distinct explosions were 
heard, with a very short interval of time; and the sound 
reached the ear of another observer at the same place in about 
seven minutes and a half after the disappearance of the 
meteor. At Herkimer, in the same state, an explosion was 
heard from the south, about four minutes after the meteor had 
passed, which resembled the discharge of four or five pieces 
of artillery. At Ballston Spa, two, and some say tliree, re¬ 
ports were heard on its disappearance. 

The explosion, according to Mr. Doty, sensibly affected 
several houses, and was followed by a strong sulphurous smell 
that lasted fifteen or twenty minutes. 

The luminous track left in the atmosphere by this meteor, 
is among the most curious phaenomcna it displayed, and 
shows, in a particular manner, its affinity with some other 
meteoric ap)>earanccs. At Troy it left a luminous truck in 
the heavens, which was not totally extinguished in several 
minutes after the meteor disappeared: tlie Sangn sficld In- 
telligcncei' states that it left in its train an astonishing mass of 
livid fire, which remained alter the cxj)losioji for the space of 
ten minutes, and then gradually disapjieared like the rain¬ 
bow : according to the Bridgepor t Cotirier^i after moving with 
great velocity from north-east to south-west, “ it left a trail of 
immense size and peculiar brightness:” Captain Wardner of 
Windsor, in the state of Vermont, describes it as leaving in 
its passage a dusky reddish track, wliich coiUinucd, especially 
about the middle of its length, for two minutes. At Quebec 
the track assumed the fonii of an arched chain of fire, vividly 
delineated in the heavens, and concaving towards the earth; 
which disappeared in a minute or two. 

Tlie meteors with whicli tlie&e circumstances more particu¬ 
larly connect the present, are those whicli were seen, respec¬ 
tively, at Geneva and many other places, May 15, 1811 ; at 
Angers, Loudon, and Poitiers, producing a meteoric stone, 
June 3 , 1822; and at Paris, Caen, and other places on the Gth of 
August in the same year. The first, as described by Professor 
Pictet, was a kind of serpent of fire, bent back at the west 
end, so as to approach the figure of the letter.S; which be¬ 
came spread out in the lower part, and then successively as¬ 
suming the shapes of a horse-shoe and a parabola, diminishing 
in brightness every instant, became reduced in seven or eight 
minutes to two bright points; and was then qpneealed by a 
rloud. The meteor of the 3d of June 1822, as seen from 
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Poitiers by M. Boisgiraiul, had tlie appearance of a beautiful 
falling star, that left after it a luminous rectilinear train, con¬ 
taining a bright point; the inferior extremity of which took a 
spiral figure, its brilliancy gradually decreasing, and became 
divided into two branches: one of these gradually diminished 
to the point just mentioned; and this became slowly extin- 

S iished, in a quarter of an hour after the first appearance of 
e phaenoinenon. The third phsenoraenon of this nature I 
have alluded to was observed at Paris by MM. Gay-Lussac 
and Berthier: it was a large and beautiful luminous serpen¬ 
tine train of light, as thick as the wrist, occupying a space of 
about thirty degrees, and likewise containing a luminous point 
at the lower extremity; it continued full five minutes. At 
Caen this meteor appeared to descend vertically, giving out a 
light ecpial to that of brilliant lightning, throwing out sparks, 
and leaving a long, luminous, undulating tail filled with 
sparks. 

[To be continued.] 


XIX. Analyses of a ^scries cf Papers on the Sh'iicture^ Distribu¬ 
tion^ and Functions of the Nerr>es; by Charles Bell, Fsq. ; 
which haxw appeared in some late Volumes (fthe Philosophical 
Fransactions. 

[Continued from p. 50.] 

F rom the analysis which we have given of Mr. Bell’s first 
paper in tlie PhilosopliicalTransactions, strong evidence is 
afforded of there being two distinct sets of nerves in the body, 
the one regulating the respiratory apparatus and all the mus¬ 
cles and parts which are brought into associate action with it; 
the other being muscular nerves ordering the voluntary mo¬ 
tions of the frame, and endowing the surfaces of tlie body witli 
common sensibility. This evidence was supplied from a de¬ 
tail of his experiments and observations on the nerves of tlie 
face; and as he confined himself as strictly as possible to these 
nerves in particular, the following experiments and observa¬ 
tions on the nerves of the trunk are not a mere continuation 
of the same subject, but also a confirmation of his new view's 
respecting the arrangement of the nerves in general. The at¬ 
tention or our readers must therefore be called to tlie nerves 
of the trunk, or to those which associate the muscles of the 
chest, in the actions of breathing, speaking and expression, 
as distinguished from those nerves which, though intimately 
blending themselves with them, are nevertheless destined for 
a different function altogether: and that our readers may bear 
Avith the detail into which it w\\\ be necessary to enter, they 
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must receive the author’s assurance, “ that already practical 
benefits have resulted from the former paper; that the views 
presented there, as connected with general science, being car¬ 
ried into practice, have enabled the physician to make more 
accurate distinctions of disease, and the surgeon, in removing 
deformity, to avoid produciiig distortion.” 

Cf the Motions of the 'Thorax^ as affbrdinir a Keij to the lufri^* 
cacy (f its Nerves. [Phil. Trans. 1822). 

By enumerating the uses of the compages of bones and 
muscles which constitute the w'alls of tlie thorax, wc are maile 
sensible of the extent of the respiratory actions, and that Uiey 
in fact extend over the whole face and neck and trunk ; and 
how the mechanism of the tliorax, or rather tlie respiratory 
apparatus generally, affects the arrangement of the whole 
nervous system. The uses of the thortix, indejuMulcntly of 
affbuling su})port and protection to the lieart and lungs, and 
the viscera of the higher region of the abdomen, being, 1st, to 
alternately oppose, and yield to the v\ eight of tlic atmosphere, 
thus producing respiration : 2<lly, to manifest an occasional 
increase and agitation commensurate to the excited stuto of 
the animal frame wlien additional muscles are brought into 
action; SiWy, to produce natural voice and articulate lan¬ 
guage: -l-thly, to exhibit the emotions and passions of the 
mind; 5thly, to join with the muscles which nane tlie car¬ 
tilages of the nose in the act of smelling, which is as necessary 
to the sense of smelling as the act of expiration is to the 
production of speech: 6thly, to give power to the arms in 
v<)luntary action; seeing that this is in a great measure de¬ 
pendent uj)on the expansioji of the thorax, inspiration being 
always combined w’ith sudden and powerful exertion. 

Oritri/is of the respiratory Nerx'es. 

In all animals which have ribs rising and (ailing by respi¬ 
ratory muscles, we find a medulla spinalis and the distinction 

cerebrum bxiA cerebellum: and experiment and observation 
prove that the extended act of rc'^piration is controlled by a 
power seated in the lateral portions of the medulla oblongata^ 
and continued from thence through certain respiratory nerves 
passing out from the neck, and through the intercostal nerves 
also lower down in the spine. 

But the associated actions of respiration dejieiul upon cer¬ 
tain nerves which arise very nearly together, though in a Jine 
or series, from a distinct column of the spinal marrow: this 
column or track of medullary matter is a continuation of the 
corjnis rctiforme, which is situated just posterior to the corpus 
oliva}e., and may be traced down the spinal marrow betwixt 
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the sxdci^ that give rise to the anterior and posterior n>ots 
of the spinal nerves. From this narrow medullary column 
arise in succession from above downwards, the portio dtaa 
of the 7th nerve; the glosso-pharyxigeus nerve; the nerve 
ofthe^^flr vaguni; the nei'vus ad par vagum accessor ms; the 
jdircnic and the external respiratory nerves: these latter 
nerves, though coming out with tlie cervical, do in all proba¬ 
bility take their origin from the same portion of the medulla 
spinalis with the accessory nerve. With regard to the inter¬ 
costal nerves, or those which actuate the iiilezxostal muscles, 
they by their relations with tlic mcdidla oblongata are equal 
to the }jei'formance of respiration as it regards the office of 
the lungs; but they are not adequate to those additional func¬ 
tions which are in a manner imposed uj)on the respiratory ap¬ 
paratus, wlieii they are brought to combine in other offices. 


Of the Muscles of the Trunks ^xthich are brought in ^aid of the 

common respiratory Muscles. 

It is not difficult to discover what muscles are best calcu¬ 
lated by their situation and direction to assist in the motions of 
the chest, when there is increased or excited action; nor less 
so to assign a use to the nerves which supply these muscles 
exclusively. l^Jiese nerves are not only remarkble on this ac¬ 
count, but also from their having the same origin. 

In 111 is inquiry it is necessary to observe, that the life of ’ 
animals is protected by a j)articular sense which gives rise to 
un iustiactive motion of drawing tiie breath, by which the chest 
is suddenly and powerfully expanded, on exertion or alarm. 
The start on sutldeii alarm is accompanied with a rapid ex¬ 
pansion and rising of the chest; and the voice, at such a 
moment, is produced by suddenly inhaling, and not by ex¬ 
piration ; and this expansion of the cliest combines with the 
preparation for flight or defence, since the extension of the 
muscles lying on the breast and back is produced by this mo- 
tion, and since they are thereby rendered more powerful in 
their influence upon the arms or anterior extremities. 

It cannot escape observation that oppression and difficulty 
of breathing is exhibited in gasping and forcible inspiration, in 
drawing the breath, not in throwing it out: accordingly we 
find that the muscles above alluded to arc powerfully in¬ 
fluenced in deep inspiration, whether the action be voluntary 
as in speech, or involuntary as in the last efforts of life, yshen 
sense is lost; they are the mastoid muscle, the trapeziusy the 
serratus magnusy and the diaphragm. 

1- Stcrno-cleido‘-mastoideus. Tliis muscle by being attached 
Vol. 64. No. 316. Aug, 1821. Q to 
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to the sternum or breast-bone, raises or heaves the chest; and 
the operation of this muscle is very evident in all excited states 
of res}nration, in speaking, and still more in singing, coughing, 
and sneezing. But there is something necessary to the full 
effect of this muscle on the chest; for otherwise it will be a 
muscle of the head, and not of the chest. 

2. The traj)cziHs must fix the head or pull it backwards be¬ 
fore the inasfoideus can act as a respiratory muscle; and how 
they are combined we shall presently see. 

The position of the head of the asthmatic during the fit, as well 
as the posture of the wountled oi the dying, proves the influence 
of the upper part of the ttapcziui* in excited respiration. 

3. The sey'rafifs niagniis anticus^ being extended over the 
whole side of the chest, and attached in all the extent from 
the 2(1 to the 8th rib, is very pow'erful in raising the ribs; but 
it cannot exert this power independently of the iiajycziKs, 
since, without its combination, its force would be exerted in 
moving the sc!i])ula, and not the nbs : unless the scapula be 
fixed, or pulled back by the Iraprzins^ the soiatus is not a 
muscle of respiration. 

In this manner do these three jmwerful muscles hang to¬ 
gether in timir action, combining with the diaphragm to en¬ 
large (he cavity of the cliest in all its diameters; and to these 
muscles are distributed in a peculiar manner the neives whieli 
may thence approj^riatelj be termed the respiratory nerves of 
the chest. 

The Anatomy of the ) e^pirato}y Niivrs tf the Pninfi. 

1. Tlie phrenic takes its origin or proceeds fn)m the fourth 
cervical nerve, a more slender branch joining it from tlie 
third cervical; it also lias connexions with the nvtx'n^ x^agns^ 
the Ungualis nicdius^ and at llie sanie time givt's off a branch 
to the larynx. Its trunk descends into the cavity of the 
thorax, giving off no brandies till it diverges and disperses 
itself in the substance e^f that muscle: the irritation of this 
nerve convulses the diajiliragm, and cutting it across ))aralyscs 
it; tlie connexions moreover which we have enumerated would 
mark its relations. 

2. The external respiratory nave of the thorax is a counter¬ 
part of the former, or internal respiratory; it proceeds IVom 
the 4th and 5th cervical, like the phrenic, and is often con¬ 
nected with it. This nerve descends as a distinct flat trunk 
upon the outside of the chest to be distributed exclusively to 
the serratus magnus antiens. This muscle has nerves coming 
to it from the spinal marrow besides, because it has to coin- 
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bine in the motions of the frame in locomotion; the former 
nerve, however, by its influence renders it a muscle subser¬ 
vient to the production of lull inspiration. 

3. The spinal acccssori/ nerve is pai*ticularly an object in 
lliis paper. It is called the superior respiratory nerve of the 
trunk, and its anatomy demands attention because it leads in 
a most conclusive manner to a knowledge of its functions* 

It arises from the cervical portion of the spinal marrow; but, 
different from tl»e two Ibrmer, whicli collect their brandies to 
go out by the side of the vertebrm, it shoots ujiwards within 
the ihcca of the spinal marrow, enters the skull through the 
foramen mngmim^ and joins the par vaguvi; whence it bears 
the name of accessory : the roots of tliis nerve are seen issuing 
from the spinal medulla as lowtiown as the 4th cervical nerve, 
not from its anterior or posterior column, but from that be¬ 
fore mentioned which lies betw ixt the posterior roots of the 
cervical neiwes and the ligamruhnn dodiculutam, - Its origins 
are therefore situated in one line, which is in the directioji 
of the roots of the eighth pair and of the* yior/Zo dura or respi- 
rator\ nerve of the face. It is attached in its ascent to the 
posterior root of the first cervical nerve. 

AVhen it has entered the skull, it is associated with the 
nerves constituting the par being contained in the same 

slieatli with them; the\ all go out thn)ugli (he foramen lacerum 
l?y the side of tJie jugular vein. In liiis course the accessory 
nerve di\i<les into two branches, one of which joins filaments 
of the par vagum^ and these again send nerves to the g/osso- 
phanpigeal nv)v^t\ and sometimes a branch is seen going to 
the linguaJis mcdius, TJie more exterior branch descends l)e- 
hiiid the jugular \ein, and comes forward and perforates the 
mastoid muscle, to which it furnishes lilaments invariably. 

On esc:i})ing from the mastoid muscle, it communicates with 
a branch ol' the 3d cervical and receives one i'roin the 2d : it 
now descends upon the neck and disperses itself to the// y/- 
peziuSy by many subdivisions, one of which is increased by a 
long descending branch of the 2d cervical nerve; this branch 
so enlarged passes under the trapezius^ attaches itself exclu¬ 
sively to the trapezius^ and is again joined by branches from 
the spinal nerves behind the clavicle, where it forms a sort of 
imperfect plexus, and is finally dispersed among its fibres. 
Thus do we see that this nerve may with strict propriety be 
termed the superior respiratory nerve of the trimk; i'or it lavishes 
all its branches on the mastoid and trapezius muscles solely, 
after taking a circuitous course to form a junction w'ith llie 
par vagum and with the nerves of the tongue and phaiynx; 
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and sends branches lo the laipnx in company with the 
branches of the par vagum. 

The author next jiroceeds to take a comparative view of 
these iierves, and shows that they accommodate themselves to 
the form and play of the organs of respiration, under all their 
modifications, as presented by various animals, birds, and 
fishes; whence he very justly forms a conclusion lluit they are 
all respiratory nerves, even though they may be found to vary 
in their course of distribution. A remarkable example of 
w hich is afforded by the nerves of tlie neck in birds. In llieni 
the bill precludes the necessity of tl»e porlio dura going for¬ 
ward to the nostrils and ]i|)s ; tlie nerve turns backwards, and 
is given to the neck and throat: and it is particularly worthy 
of remark, that the action of raising the feathers of the neck, 
as when the game cock is facing liis opponent, is taken away 
bv the division of this ncive. 


Phe Functions (f these Nm^^s further illustratc'cL 


The low'er extremity of tlie mastoid muscle being fixed 
when w^e move the head, and tlie reverse being the case when 
we employ it in inspiration, render it evident to every one 
that it has two motions. The same is confirmed by attending 
to the actions of snuffing and smelling, as, by placing the fin¬ 
gers on the portions of the mastoid inuselcs wliich are attached 
to the sternum, we shall find every little motion of the nostrils 
accompanied witli corresponding actions of the sternal por¬ 
tions of the muscles in the neck. 

A man having complete hemiplegia, the side ol‘ his face 
relaxed, the arm hanging dowm powerless, and the leg dragged 
in walking, we were curious to know if the influence (or rather 
the want of it) pervaded all tlie nerves of the side, or only the 
regular or voluntary nerves- Some trouble was taken to make 
him heave up the shoulder of tlie debilitated side; but to uo 
purpose. He could only do it by bending the spine to the other 
side, and as it were weighing up the paralytic shoulder. But 
on setting him fairly in front, and asking him to make a full 
inspiration, both shoulders were elevated at the same time 
that both the nostrils were in motion. The respiratory nerve 
of the face, and the superior respiratory nerve, wei*e entire 
in their office; and, although the regular system of nerves 
refused acting, the sierno-’masioideus and the trapezius partook 
of their share in the act of respiration. 

Tlie mastoid muscle being supplied with both sets of nerves, 
that is to say, voluntary and respiratory, the former would 
appear to join in producing the voluntary motion of the head, 

and 
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and the latter in raising the chest; and this is confirmed by an 
ex])criment consisting in the division of the superior respira¬ 
tory nerves of the ass during the time of excited respiration, 
the consequence of wliich is the cessation of the increased 
respiratory action, and relaxation of the stcrno-maxillarzs 
and stcrno-vertchralis muscles, w liich answer to the mastoid in 
man; and this relaxation continues until the animal brings 
them into action as voluntary muscles. 

An ass being throun, its phrenic nerves were divided, on 
which a remarkable heaving of the cliest look place. It rose 
liigher, and the margins of the cJiest were more ex])anded at 
each respiration. Tliere was no particular excitement of the 
muscles of the neck, shoulder, or throat, at tJiis time; so that 
to excite llm actions oi‘these muscles, it was necessary to com- 
j)ress the nostrils. When they began to act witli more vio¬ 
lence, keeping time with the actions of the other muscles of 
respiration, the superior respiratory ner\e W'as divided; in:* 
iiiedlately the aclioii ceased in the muscles attached to the 
stennun of the side where the nerve was divided, while the 
coiTcsponding muscles of the other side continued their ac¬ 
tions. 

It is well know n that on the division of the spinal marrow 
between the cervical and dorsal vertebrije, tlie respiration is 
continued by the diai)hriigm. The jdirenic nerves being first 
divided, aiKi then the spinal marrow' cut across at the bottom 
of the cervical vertebra*, respiration was stopped in the chest; 
but there continued a catcliing and strong action at regular 
iutt'i'vals in the muscles of the nostrils, lUce, and side of the 
neck, lliese actions ceased also after a time, but were re¬ 
newed upfJii rean ill luting the uiiliiial by artificial breathing, 
which was done several times, the aiiimaJ however remaining 
insensible. 

This class of nerves indicated, by stimulating them after 
ilealli, a pow^r of retaining their life tlic longest. 

To avoid the unnecessary repetition of exjieriments, the 
author slates the facts which have been ascertained by the 
exertions of others respecting the remaining nerves of this 
class. Thus the voice is destroyed by dividing the recurrent 
branch of the jiar x^agim. The consent of motion between 
the muscles of tlic glottis and those of the chest, is lost by the 
ilivision of the laryngeal brancli of the vagum. An in¬ 
jury of the par vagum produces difficulty of breathing. 

Although the regular succession of spinal nerves be equal 
to the raising and depressing the thorax, and essentuil to re¬ 
spiration, still they aj'e not competent to the performance of 
the motions of the glottis, pharynx, lips, and nostrils; which 

several 



126 Analjfses of a Series qf Papers^ by Mr. C. Bell, 

several parts are necessarily influenced in excited respiration, 
as well as in the acts of smelling, couching, sneezing, and 
speaking: for these, the co-operation ol the whole extended 
class of respiratory nerves is required. 

Of Pathology^ as illustrated by a Kvoivledge of the respiratory 

System of Nerxies. 

From all that has been said, it maybe seen of what import¬ 
ance this system is to the continiuiiice of life. The inlant 
born without a brain can breathe if the origins of these nerves 
be entire. Wounds in the spine below these origins are not 
immediately fatal; but when inflicted on the part of the me- 
duUa oblongata giving origin to them, they cause instant death 
by suppressing at once the act of resj)iration in the nostrils, 
throat and wind-pipe, and the action of the muscles both with¬ 
out and within the chest. A young man was taken to the 
Middlesex Hospital, who had fallen ijj)oii his head. He soon 
recovered, and lay for some time in the liosj)ital without ex¬ 
hibiting a symptom to raise alarm. He had given thanks to 
the assembled governor^, of the lK>s])ilal; and when he re¬ 
turned to his ward to bid adieu to the other patients, he fell, 
and in the instant expired. Itw'as Ibund, on examination of 
his head, tliat the margins of the occipital liole liad been 
broken ; so that on tui ning his head the })ieces wore displ;icc(h 
and closed and crushed the hudnlla oblongata as it jnisses from 
the skull. 

A man w'as trundling a wheel-barrow in the street, and 
wishing to turn off’ the carriage way on to the flag-stones, he 
met with that resistance which obliged Jiim to make se\cral 
efforts to overcome it; at h*ngth drawing back the wdieel-bar- 
row he made a piisJi, and succeeded : bnl the w'hecl running 
forwards, he fell, and remained motionless, and was found to 
be quite dead. The tooth-like process of tlie 2d vertebra ol’ 
tlie neck had burst from the transverse ligament of the first. 
The imjjulse given to the head had dojte this violence, and 
had at tlie same time carried forwartl the spinal marrow against 
the process, on which it was crushed. 

Disease influences these nerves differently from the other 
division of the nervous system. Their functions are left en¬ 
tire when tlie voluntary nerves have ceased to act, and tliey 
are sometimes strangely disordered, while the mind is entire in 
all its offices, and the voluntary operations perfect. In tetanus 
the latter are affected, and locked up in convulsions; in liy- 
drophobia the former; hence the convulsions of the throat, 
the paroxysms of suffocation, the speechless agony, and the 
excess of ex})ression in the whole frauie, while the voluntary 

motions 
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motions arc free. Angina pectoris would seem to proceed 
from an inlluence extending over these nerves and inter- 
rn]>ting the vital operations'*'; and since W'e have seen that the 
division of a branch of the respiratory nerve of the liice de- 
})rives it of all participation in the act of rcs})iration and of 
all expression, we may ask, wliat would be the result of a 
more universal defect in the actions of this class of nerves but 
sudden death? 

The /wr i^aguTJi being the great central nerve of this system 
and supplying the stomach, accounts for that extraordijiary 
effect produced by a blow unexpectedly I'eceived on that re¬ 
gion, which is a ga.sj)ing for breath, and in some instances 
sudilcn death. The jiosition of a patient under a fit of asthma, 
together with the other striking syn)ptoms which mark its 
presence, indicate that this system ol’ nerves is under inordi¬ 
nate influence. 

The actions of sneezing and coughing, instead of being ir¬ 
regular or of the nature of convulskui, are an adiuiial^le pro¬ 
vision for getting rid of irritating stibslances offending the air- 
]>assages; the extremity of one of llu' res])iratory nerves be- 
i*ig iiaitaled occasioning all the muscles of resj)iration to be 
brought into action ; tlie consideration of the many little mus¬ 
cles w hich require adjustiuont to ju oduce the necessary changes 
in the direction of tlie stream ol‘ air for tlie above-meiitionetl 
])urj)ose, must lead to the conclusion of tlie action being in¬ 
stinctive, ordered with the utmost activity, and very different 
from convulsion. 

It was shown in the last pa])cr, that the respiratory nerves 
4)f the face wvre essential to the actions of smiling, laughing, 
and wvejiing, as expressed in the countenance: it only remains 
to add, ill the present one, that this applies equally to the same 
order of actions wliith takes place in the trunk, these being 
produced so very distinctly under tliose conditions of the miud, 
and precisely at the same time. 

These y'esph'aioyy Nerves are Oygans of Expression, 

We arc now enabled to conceive why, in terror, a man 
stands with eyes intently fixed on the object of his fears; the 


* Hysterical disorilcrs also influence this system; and admitting that ir¬ 
ritation readies to the respiratory system, we may perceive how' rapidly 
the change may be produced, from the convulsions of luiightcr to those of 
crying: this explains also the sahrhus wliich arisc‘i from abdominal irrita¬ 
tion, and the sardonic retraction of the nmsclcs of the face produced by 
wounds of vital parts, and particularly of the diaphragm, together with the 
successive convulsive lifting of tlie shoulders accompanying wounds of the 
latter muscle. 
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ej'e-brows elevated, and the eye-balls largely uncovered; or 
why, with hesitating and bewildering steps, nis e 3 "es are rapidly 
and wildly in search of something. llis mind we know is 
intent upon the objects of his apprehensions, and manifests a 
direct influence upon the outward organs. If we observe him 
further, there is a spasm at his breast; he cannot breathe 
freelj'; the chest remains elevated, and his respiration is sljort 
and rapid: there is a gasping and convulsive motion of his 
lips; a tremor on his hollow cheeks; a gulping aiul catching 
of his throat; his heart knocks at his ribs, wdiile yet there is no 
force in the circulation, the lips and cheeks being ashy pale. 

The same phaenomena are presented by grief: indeed the 
respiratory nerves of the trunk, in like manner as those of the 
face, are the instruments of exjiression, from the smile upon 
the infant’s cheek to the last agony of life. It is when the 
strong man is subdued by the mysterious influence of soul on 
bod\', and when the passions may be truly said to tear tlie 
breast, that we have the most afflicting picture of human frailt y, 
and the most unequivocal proof that it is the order of func¬ 
tions which we have been considering that is then affected. 
In the first struggles of the infant to draw" breatli, in tlu* man 
recovering from a state of suffocation, and in the agon} of 
passion, when the breast labours from the influence at tlie 
heart, the same system of parts is affected, the same ner\Ls, 
the same muscles, and the symptoms or characters ha\e a 
strict resemblance. 


Upon a careful review of all that has been said, the authoi 
has made it aj>pear, that instead of the pa) xa^um beijig llie 
only respiratory ner^c, it is in flict the cential one t>f a system 
of nerves of great extent ; and, further, that llie \ ital organs of 
circulation and respiration do not, as has been supjioseil, de¬ 
pend chiefly upoji the influence of the syin})atlKlic nerve, but 
that they have an apjiropriate system; whieli, extricaU'd as it 
now is from the confusion that encumbered it, may be seen to 
be superndded to the common animal attributes of feelijig and 
agency: through this system w"e see as it \^ere engrafted upon 
and superadded to the original nature, higher powers of 
agency corresponding to our condition of mental superiorit} : 
these are not the organs of breathing merely, but of iiatural 
and articulate language also, and adapted to the expressioii 
of sentiment, in the workings of the countenance and of the 
breast, that is, by signs as w ell as by words. So that the breast 
becomes the organ of the passions, and bears the same rela¬ 
tion to the development of sentiments, as the organs of the 
senses do to the ideas of sens(*. 
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XX. Oil M7\ Samukl Seawahu’s Claim to the Invention o/" 
a Hydro-jmenmatic Pump for compressing Gases, Sfc. By 
Mr. John Martjneau. 

7o the Editors of the Philosophical Magazine and Journal. 
GciitlemcTi, 

F OBSERVE in your last Number a drawing and descrip¬ 
tion of a pump for condensing gases, by Mr. S. Seaward, 
which pump he states to be his invention. 

As far as I am myself concerned, I should have hardly thought 
it worth while to contradict his statement; but I cannot in 
justice to yourself allow your respectable Journal to be made 
the vehicle for conveying a falsehood to the public. 

This pump was constructed at the manufactory of which I 
am a proprietor, during the time that Mr. Seaward filled a 
situation as draughtsman in it. lii that capacity he made the 
necessary drawings connected with it; but I do most positixely 
assert, that he did not invent or suggest any one essential 
part of it. 

1 content myself with simply stating the above facts. 

And remain 

Your most obedient servant, 

C’i(\ lloiul, Au". ](>, J82-1 . John Mautineau. 


XXL dn Atlenipl to exjdain the Action ofPie Voltaic Pitc. 

By Mi. Thomas Poixock. 

power of the Voltaic pile as an instrument of che* 
inical unulysia is oxxdng to the influence its action pro- 
tluccs upon the radiant matter which common matter contains, 
and to which its various forms are owing, and which, when 
in motion produces heat. 

The action of the pile may be readily explained wdieii one 
fact is previously assented to,—that a radiant matter capable of 
producing heal, when in motion, pervades all the matter, solid, 
fluid and gaseous, of the universe; and that no motion whatever 
can lake place upon the surface of our globe without producing 
a change in the distribution of this general pervading principle. 
If a gas become a fluid, or a fluid a solid, there is a diminution 
of capacity for heat; there is contraction of volume, and the 
form this matter has now assumed, owin^ to contraction, de¬ 
mands less of this general pervading principle, and heat is 
presented to surrounding bodies. If this change lake place 
with rapidity, and bodies possessing a great cajiacily for lieat, 
Vol. Hi. No. Aug. !S21. R 
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as water or moistui'e, be absent, light will frequently result: 
lienee tlie electric spark. While, on the contrary, if a i>olid 
become a fluid, or a fluid a gas, there is an increase of cajia- 
city, there is expansion of volume, and the form now assuineil 
will, owing to this expansion, ilemand more of this pervading 
prineijile, and cold will be presented to, or their pervading 
heat abstracted from, surrounding bodies. Moreover, if a gas 
merely contract or expand without assuming either the fluid 
or solid form, the same effect will be produced iqion the per¬ 
vading principle of heat in surrounding btidies. Here, per¬ 
haps, the explosion of euchlorinc may be objected as an in¬ 
stance of expansion attended by heat and light; but this change 
takes place with rapidity, and the abstraction of' the r;idiant 
principle from surrounding bodies will likewise be eflectetl 
with rapidity, producing light and heat. 

There is no necessity for supposing tlio existence of heat, 
light, an electric, galvanic, or perhaps a magnetic fluid di¬ 
stinct from this pervading principle; they are all branches 
from the same root. Electric or gulvunic atri’actioii between 
bodies is the result of tlieir containing diflerent pi’oportions 
of the pervading principle; and by the electric spark the ex¬ 
cess is given off and an equilibrium is restored- Thus the 
thunder cloud being formed from vapour in the atmosphere, 
there is a contraction of volume, an excess of the pervatling 
principle, which, by being transmitted to tlie earth beneath, 
produces lightning. 

Previously to making an attempt to explain the action of' 
the Voltaic pile, it may be necessary to inquire upon what 
conducting power and capacity lor heat dejiend. Conducting 
power appears to be tlie reverse of capacity for heat, as the 
best conductors have generally tlie worst cajjacity. In con¬ 
ductors, as metals, attraction predominates; but in bodies pos¬ 
sessing the greatest capacity, as gases, repulsion of particles 
predominates. Metals are the densest bodies known, at least 
those forming a comjioneiit part of the pile. Density must 
depend upon a stroaig attraction between the particles of tlie 
substance. 

Conducting power appears, then, to be the consequence of 
the strong mutual attraction existing between the particles of 
matter, as in a metal; because if a metal, by exposure to a 
higher temperature, become expanded, yet, when exposed to 
a lower temperature, it will again contract more suddenly 
than a non-conducting substance, because the attraction be¬ 
tween the particles of a conducting substance must be com¬ 
paratively stronger than that of a non-conducting substance, 
as the superior density of the former demonstrates: and as the 

particles 
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particles of a metal must contract more suddenly than those 
of any other substance, heat will be imparted to surrounding 
bodies, and to that part of the metal which has not been 
e<iually exposed to the heat-making body, with greater rapidity, 
Tims, conducting power appears to depend upon the particles 
of the conductor being nearer each other, thereby producing 
a more rapid contraction after being heated. 

Capacity for heat appears, then, to be the consec|uencc of 
tl)e greater want of attraction between the particles of the sul)- 
stance than of a conductor; for if a substance possessing a 
greater capacity do expand by exposure to a higher tempera¬ 
ture, yet by exposure to a lower temperature, it will, owing to 
the greater want of attraction, unlike the metals, not contract 
in the same sudden manner they do, and therefore cannot be so 
powerful a conductor. Thus, owing to the greater mutual 
attraction between the particles of a conductor, metajs possess 
the least capacity for heiit of all the forms of matter. In water 
tln^se tw'o powers are more equally blended than in any other 
body; it possesses a greater conducting power than any other 
fluid of equal density, and has a great capacity for heat. It 
exists ill three forms, solid, fluid and gaseous, at a less varia¬ 
tion of’ temperature tlian any other fluid compounds, and, by 
the action of heat alone, diflers from all others in being unal- 
ternble in composition. 

The Voltaic pile consists of a number of series, generally 
about 200, arranged in the form of a j)ile; each series con- 
siling of zinc, silver or copper, both about the size of a half 
crown, and cloth of the same size moistened with some saline 
or acid solution, as of nitre, common salt, or sal ammoniac, 
sulpliuric, nitric or muriatic acid. This apparatus is vari¬ 
ously arranged for the sake of convenience, but the principle 
is still the same; as by arranging the plates of the two metals 
soldered together cross-ways in a wooden trough, and filling 
the interstices with the saline or acid solution; if the hands 
moistened be applied to each extremity of the pile, a shock 
will be perceived. 

If two platina wires, one in contact with the zinc extremity, 
the other with the copper extremity, be connected by means 
of a small piece of charcoal, the charcoal will be ignited. 

If the wires be immersed in the same portion of water, 
oxygen will be given off* at the positive wire, that connected 
with the zinc extremity; and hydrogen gas at the negative 
wire, that connected with tlie copper extremity. 

If the wires be introduced into strong acid solutions, oxy¬ 
gen separates at the positive wire, and the inflammable com¬ 
ponent at the neirative wire. Strong saline solutions are 

T{ 2 acted 
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acleil upon in a similar-way. Solution of muriatic acid in 
water gives off chlorine at the positive and hydrogen at llie 
negative pole. 

By the action of the Voltaic apparatus, the metals of the 
alkalies and alkaline earths, and boron, may be separated from 
their combinations with oxygen; sulphur and carbon, from 
tlieir combinations with hydrogen. 

The greater the number of the series, the more energetic 
will be the action of the apparatus. 

By keeping in mind that tlie pile itself is {)ervitdcd by a ra¬ 
diant matter which by its motion can produce heat, the cause 
of its power may be traced out. 

The action going on in each scries between the metals and 
acid or saline solution, sliould now be considered. 

First, the water is decomposed, by tl>e union of some of the 
zinc with the oxygen of the water, and hydrogen gas given off 
from the surface of the copper; the aciil then combines with 
the oxide of zinc, and remains in solution. 

That portion of the metal, zinc, forming the oxide, by 
cliajiging the conducting for the non-conducting form, as it 
exists in the newly forrped solution, undergoes an expansion, 
anil an increased capacity for heat ; and the pervading lieat 
which this increase demands will be supplietl from tliat sub¬ 
stance with which it is in the most intimate slate of ctmtact, 
which is the remaining metal, zinc: this zinc will in its tiini 
instantly attempt to remunerate itself at the expense of that 
conducting substance with which it is in contact, ANhich is the 
copper. The oxide of zinc will unite as soon as formed with 
the acid in the solution; there is now a diminution of caj)acily, 
a contraction, and the heat thus liberated is seized upon by 
that body present, which has the greatest capacity for it, wliich 
is the hydrogen gas. This gas containing an excess of what 
the copj>er is deficient in, they attract eacli other; and the 
equilibrium being Restored, the hydrogen gas is given off from 
the surface of the copper. 

Here, perliaps, it may be considered strange that the hy¬ 
drogen, being produced in close contact with tlie zinc, sliould 
be elicited from the surface of the copper in preference to that 
of the zinc; but the very instant that the zinc siiflers a loss of 
radiant matter, lliat very instant will this loss be supplied 
by the copper, as metals are conductors, and the copper re¬ 
munerating itself at the expense of those bodies in its vicinity, 
as the solution, the hydrogen will naturally be attracted by 
it, and repelled I'rom that part where the saline compound of 
zinc* must be formed, which must be in contact with the zinc. 

"l'lm- 1 , as it appc‘ars that in the series of ihe zinc, copper and 
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solution, Hut conducting metals suffer a loss of their natural 
quantity of radiant matter, capable of producing heat, it is 
r(*asonuble to suppose, that when u number of these series are 
brought within the range of the conducting influence of 
each other, as in the pile, the effects produced must be 
heightened ; as the metals, such delicate tests of the presence 
of radiant matter, must be peculiarly sensible of the diminution 
of the radifint matter of those conducting bodies in their vi¬ 
cinity; as in the adjoining scries of the pile. 

Th<‘ energy of the pile as a chemical agent increases in pro- 
})orlion to the number of the series; and when the supply of 
radiant matter capable of producing heat, which the metals iii 
all the different series of the pile demand, owing to the change 
going on in the pile, is concentrated by being conveyed into 
it along two small platiua wires, and wlien this supply is de¬ 
rived from a small mass of nt)n-conducting matter, as the hy¬ 
drate of potassa, the aci'oii of the pile must be ahnost irre- 
sistibU*, and the non-cunducUng compound will be as it were 
torn asunder by virtue of two attractions, by the abstraction 
of that radiant matter, or latent heat, upon winch its very 
existence in the non-conducting form depends; and by which 
two attractions its matter is divuled into two parts, which* 
inuler other circumstances possess a strong attraction for each 
other, but here are attracted by the positive and negative poles 
of t)ie pile. 

’'I''has, the change which matter undergoes in its relations to 
temperature, when exposed to the action of the wires of the 
:i)»})anitus, is the very reverse of that going on in the pile; 
there, the (juantity of conducting matter is diminished by the 
action of tlie menstruum u])on the metal zinc: here, on the 
contrary, by the action of the two wires upon the hydrate of 
potassa, conducting matter is formed, as potassium is pro¬ 
duced. 

Why, it may here be inqtiired, should a metal, as potassium, 
be separated at the negative, and oxygen at the j)ositive wire ? 
why should this j>referonce be given by each body to eacli of 
those wires ? A current of radiant matter proceeds from the 
negative towards the positive extremity, where,by an accumula¬ 
tion, a tendency is imparted to bodies, such as a metal, to enter 
into a state possessing a greater capacity for heat, or in other 
words to form an oxide; while metallic matter, as potassium, is 
separated at the negative extremity, because, instead of an ac¬ 
cumulation, there is a deficiency, circumstance of excess 

of the radiant principle in one body, and its deficiency in 
another, is the cause of attraction in general. To explain 
more fully; the potassium being formed from the non-con¬ 
ducting 
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ducting hydrate of potassa, suffers a diminution of capacity 
for heat, while the oxygen gas gains an increase; thus the 
potassium has an excess of radiant mutter to impart, while at 
the negative extremity of the pile there is a deficiency; there¬ 
fore the potassium and copper naturally attract each other. 
The reason why oxygen should he attracted by that pole where 
radiant matter is in excess, and thereby have a tendency im¬ 
parted to it of combining with metallic matter, may readily be 
admitted. Why in common cases do we heat a metal in order 
to combine it with oxygen ? Is it to furnish the latent heat 
which the increase oi capacity of the newly formed oxide de¬ 
mands ? Yes. 

East Smithfield, July 28, 1824. ThoMAS PoI^LOCK. 


XXJI. 0/'Semi-(Iecussatio?i o/'l/ic OpticNenjcs. William 

Hyde Wollaston, M.Z). 

^^rilETHER we consider the astonishing subtlety of that 
medium which renders visible to us objects existing 
at tlie most immeasurable distances from ns, or that delicately 
constituted organ which, by its general structure, collects the 
^ays of light, and by a nice adaptation of its parts concen¬ 
trates their force on the sentient fibres of the retinji, expanded 
over its inner surface, we can feel no surprise that such great 
talents should ha\e been devoted to investigate the curious 
properties of the one, or tliat the structure of the other should 
have been examined with so much assitluity. 

The keenness of inquiry manifested by the cultivators ol' 
anatomy, in observing the most minute parts that have escaped 
the notice of their predecessors, shows that any addition to 
the common stock of our information on this subject will be 
gratifying t(> a certain j)orli<)n of the members of this Society, 
and probably not uninteresting to the Society at large. 

It is not my object, in ilie present paper, to examine either 
the ^rst effect of the cornea in rendering the rays of light 
convergent, or the power of the crystalline lens in Jinally 
bringing them to a focus on the retina. It is not my intention 
to investigate whether the adaptation of the eye to different 
distances is effected by alteration of the form of the lens from 
its own muscular structure, or by alteration of its place^ from 
the agency of other muscles. Nor do I mean to consider 
either the involuntary motions of the iris dependent on the 
quantity of light present, or that voluntary contraction of it 
by which we adapt the aperture of the pupil for distinct vision 

^ From the PhilobophicftI Tiaiisaction'' for 3824, Part I. 
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at different distances, liniitiiig thereby, what in optics is 
termed the spherical aberration of the lens- 

The subject of my inquiry relates solely to the course by 
which impressions from images perfectly formed arc conveyed 
to the sensorium, and to tliat structure and distrlbutuui of the 
optic nerves on whicli the communication of these impressions 
depends. 

Without pretending to detect by manual dexterity as an 
anatomist, the very delicate conformation of the nerves of 
vision, I have been led, by the casual observation of a few 
instances of diseased vision, to draw some inferences respect¬ 
ing the texture of tliat part which has been called the decus¬ 
sation of the o})tic nerves, upon which 1 feel myself warranted 
to speak w'ilh some coidideiice. 

It is well known thal in the human brain these nerves, after 
passing forwards to a short distance from their origin in the 
thalumi nervorum opticorum, unite together, and'are, to ap¬ 
pearance, completely incorporated ; and that from this point 
of union proceed two nerves, one to the right, tlie other to 
the left eye- 

The term decussation was applied to this united portion, 
under the supposition that, though the fibres do intermix, 
they still continue onward in their original direction, and 
thal those from the right side cross over wholly to supply tlie 
U‘ft eye, while the right eye is supplied entirely from fibres 
arising from the left thalamus. 

In this opinion, anatomists have felt themselves confirmed 
by the result ol’ their examination of other animals, and es¬ 
pecially that of several species offish, in which it is distinctly 
seen that the nerves do actually cross each other as a pair of 
separate cords, lying in contact at their crossing, but without 
any intermixture of tlieir fibres. 

In these cases it is most indisputably true, that the eye 
upon the right side of the animal does receive its optic nerve 
from tlie left side of the brain, while that of the left eye comes 
from the right side; but it is not a just inference to suppose 
the same continuity preserved in otlier animals, where such 
complete separation of the entire nerves is not found- 

On the contrary, I not only see reason, from a species of 
blindness which has liappeiied to myself more than once, to 
conclude, that a different distribution of nerves takes place in 
us, but I think my opinion supported by this evident difference 
of structure in fishes. 

It is now more than twenty years since I was first affected 
with the peculiar state of vision to which I allude, in conse- 
fjiieiice of violent exercise I had taken for two or three hours 

before. 
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before- I suddeiily found that I could see but half the face 
of a man whom I met; and it was the same with respect to 
every object I looked at. In attempting to read the name 
Johnson, over a door, I saw only son ; the commence¬ 
ment of the name being wholly obliterated to my view. In 
this instance the loss of sight was toward my left, and was the 
same whether 1 looked with the right eye or the left. ,Tliis 
blindness was not so complete as to amount to absolute black¬ 
ness, but was a shaded darkness without definite outline. The 
complaint was of short tluration, and in about a quarter ol'an 
hour might be said to be wholly gone, having receded with a 
gradual motion from the centre of vision obliquely iijnvards 
toward the left* 

Since tliis defect arose from over fatigue, a cause common 
to many other nervous affections, 1 saw no reason to apj>re- 
hend any return of it, and it passed away w ithout need of 
remedy, without any further explanation, tmil without my 
drawing any useful inference from it. 

It is now about fifteen months since a similar affection oc¬ 
curred again to myself, without my being able to assign any 
cause whatever, or to connect it with any previous or subse¬ 
quent indisposition. The blindness was first observed, as be- 
tbre, in looking at tlie face of a person I met, whose It*// eyv 
w'as to my sight obliterated. My blindness was in this in¬ 
stance the reverse of the former, being to 7}ij/ r/g/// (instead t)f' 
the left) of the spot to which niy eyes were directed; so that 
I have no reason to suppose it in any manner connected with 
the former affection. 

The new punctum caecum was situated alike in bolli eyes, 
and at an angle of about three degrees from the centre ; for, 
when any object was viewed at the distance of about five yartis, 
the point not seen was about ten inches distant from the point 
actually looked at. 

On this occasion the affection, after having lasted w jtli little 
alteration for about twenty minutes, was removed suddenly 
and entirely by the excitement of agreeable news respecting 
the safe arrival of a friend from a very liazardous enterprise. 

In reflecting upon this subject, a certain arrangement of 
the optic nerves has suggested itself to me, which aj)pears to 
afford a very probable interpretation of a set of facts, which 
are not consistent with the generally received hypothesis of 
the decussation of the optic nerves. 

Since the corresponding points of the two eyes sympathize 
in disease, their sympathy is evidently from structure, not 
from mere habit of feeling together, as might be inferred, if 
reference were had to the reception of onfinary impressions 

alone. 
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alone. Any two corresponding points must be supplied with 
a pair of filanients from the same nerve, and the seat of a 
disease in which similar parts of both eyes are affected, must 
be considered as situated at a distance from tlte eyes at some 
place in the course of the nerves where these filaments are 
still united, and probably in one or the other tlialamus ner¬ 
vorum opticorum. 

It is plain that the cord, which comes finally to either eye 
under the name of optic nerve, must be regarded as consist¬ 
ing of two portions, one half from the right thalamus, and 
the otlier from the left thalamus nervorum opticorum. 

According to this supposition, decussation will take place 
only between the adjacent halves of tlie two nerves. That 
portion of nerve which proceeds from the right thalamus to 
the right side of the right eye, passes to its destination with¬ 
out interference; and in a similar nuinner the left thalamus 
will supply the left side of the left eye with one part of its 
fibres, while the remaining halves of both nerves in passing 
over to the eyes of the opposite sides must intersect each other, 
either with or without intermixture of their fibres. 

Now, il’we consider rightly the facts discovered by com¬ 
parative anatomy in fishes, we shall find that the crossing of 
the entire nerves in them to the opposite eyes, is in periect 
confoi’inity to this view of the arrangement of the human optic 
nerves. The relative position of tne eyes to each oilier in 
the sturgeon, is so exactly back to back, on opposite sides of 
the head, that they can hardly see tlie same object; they can 
have no points which generally receive the same impressions 
as in us ; there are no corresponding points of vision requiring 
to be sujjplied with fibi'es from the same nerve. The eye 
which sees to the left has its retina solely upon its riglit side; 
and this is sujiplied with an optic nerve arising wholly from 
the riglit thalamus; while the left thalamus sends its fibres 
entirely to the left side of the right eye for the perception of 
objects situated on the right. In this animal, an injury to the 
left thalamus might be expected to occasion entire blindness 
of the right eye alone, and want of perception of objects 
placed on that side. In ourselves, a similar injury to tht left 
thalamus would occasion blindness (as before) to all objects 
situated to our right, owing to insensibility of the left ludf of 
the retina of botli eyes- 

A disorder that has occurred within my own knowledge in 
the case of a friend, seems fully to confirm tliis reasoning, as 
far as a single instance can be depended upon. After he had 
suffered severe ])uin in his head for some days, about the left 

Vol, Gl. No. 316. Jvg. 1821. S temple. 
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temple, and toward the back of the left eye, his vision became 
considerably impaired, attended with other symptoms indi- 
eating a slight compression on the brain. 

It was not till after the lapse of three or four weeks that I 
saw him, and found that, in addition to other affections which 
need not here be enumerated, he laboured under a defect of 
sight similar to those which had happened to myself, but 
more extensive, and it has unfortunately been far more per- 
manent. In this case the blindness was at that time, and 
still is, entire, with reference to all objects situated to the 
right of his centre of view. Fortunately, the field of his 
vision is sufficient for writing perfectly. He sees what he 
writes, and the pen with which he writes, but not the hand 
that moves the pen. This affection is, as far as can be ob¬ 
served, the same in both eyes, and consists in an insensibility 
of the retina on the left side of each eye. It seems most pro¬ 
bable, that some effusion took place at tlie time of the original 
pain on that side of the head, and has left a permanent com¬ 
pression on the left thalamus. This partial blindness has m)w 
lasted so long without sensible amendment, as to make it very 
doubtful when my friend may recover the complete percep¬ 
tion of objects on that side of him. 

In reviewing the several ]diiEnomcna that I have described, 
We find partial blindness occurring at the same time in both 
eyes. This sympathy from disease is readily explained, oji 
the supposition that the parts wliich sympathize receive their 
nerves from the same source, while the opposite halves of the 
eyes, whicl\ are not at the same time similarly affected, are 
supplied from an opposite source; and the inference is im¬ 
mediate, that in common vision also tlie syinpatliy of corre¬ 
sponding points, which receive similar impressions from the 
same object, is dependent on the arrangement of nerves thus 
detected by disease. 

We find moreover in the sturgeon, (and it is the same in 
some other fishes,) whose eyes can scarcely see the same ob¬ 
ject at once, and have no corresponding points which ordi¬ 
narily sympathize, that the two eyes do not receive any m‘r- 
vous fibres from the same source; but one eye receives its 
nerve wholly firom one side, and the other from the otlier side 
of the brain- 

From the structure of these fish we learn distinctly, that 
the perception of objects toward one side is dependent on 
nerves derived from the opposite side of the brain; and in tlie 
last case of diseased vision above related, we find apparent 
injury to one side of tlie brain, followed by blindness toward 
the opposite side of the point to which both eyes are directed. 

A series 
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of the Optic JVIfi-rm. 

A series of evidence in such apparent harmony throughout, 
seems clearly to establish that distribution of nerves 1 have 
endeavourea to describe, which may be called tlie semi-decus¬ 
sation of the optic nerves. 

On single Vision with two EpeSw 

So long as our consideration of the functions of a pair of 
eyes is confined to the performance of healthy eyes in com¬ 
mon vision, when we remark that only one impression is made 
upon the mind, though two images are formed at the same 
moment on corresponding parts of our two eyes, we may rest 
sutisfic<l in ascribing the apparent unity of the impression to 
habitual sympathy of the parts, without endeavouring to trace 
further the origin of that sympathy, or the reason why, in in¬ 
fancy, the eyes ever assume one certain direction of corre¬ 
spondence in preference to scjiiinting, 

• But, wlicu we regard sympathy as arising from structure, 
and dependent on connection of nervous fibres, we therein see 
a distinct origin of that habit, and have presented to us a 
manifest cause why infants first begin to give the correspond¬ 
ing direction to their eyes, and we clearly gain a step in the 
souilion, if not a full explanation, of the long agitated ques¬ 
tion of single vision with two eyes. 

It may perhaps to some persons appear surprising, tliat so 
many as three instances of a disorder which they presume to 
be rare, should have been witnessed by one individual; but 1 
apprehend, on the contrary, this half-blindness to be far more 
common tlian is generally supposed; and I might with as 
much reason express surprise at its having so far escaped no¬ 
tice*, were I not aware how many facts commonly remain 
disregarded, merely for want of explanation. It is evident 
that I once, and for a long time, overlooked the inference 
that is to be drawn from this afiection; and if the disorder 
had not happened to me a second time, I might never have 
reconsidei'ed its cause. 

Even since the preceding pages were written, I have met 
with two more cases of this disease- One of my friends has 
been habitually subject to it for sixteen or seventeen years, 
whenever his stomach is in any considerable degree deranged. 

• Richter, in the third volume of his Elements of Surgery, has a chapter 
on half-blindness, and part of it relates to what he terms amaurosis dimi- 
diata. From one instance there given, he seems to have seen some cases 
similar to those I have described ; but he lias not noticed the correspond¬ 
ing affection of the two eyes, or considered the sympathy between them.— 
AnJ/tn^s-nrUnde Der Wundartzcnc’ykuyist^ vol. iii. chap. 16, p. 478. 
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In him tlie blindness has been invariably to his right of the 
centre of vision, nnd, from want of due consideration, had 
been considered as temporary insensibility of the right eye; 
but he is now satisfied that this really is not the case, but that 
both eyes have been similarly affected with half-blindness. 
This symptom of his indigestion usually lasts about a quarter 
of an hour or twenty minutes, and then subsides, without 
leaving any permanent imperfection of sight. 

I have not seen the subject of the 5th case; but I am in¬ 
formed that he has had many returns of this aflcction, gene¬ 
rally attended with head-ach, and always lasting about twenty 
minutes, with very little variation. 


XXIIL Obscrvatio7is 0/7 the lleigkls of Places in ihc Ttigo- 
nonictrical SnrxH'y Gnat lii itain^ itful upon ike iMiitude 
of Arhuy'Xf Hill. Ih / 15. Bevan, Iwj. i\wimunicafcd 
Sir H. Davy, Bait . 


^T^HE Trigonometrical Survey of (Treat B.hain liavingfrom 
time to time engaged the attention of ihe lloval Society, 
and circumstantial particulars of this great national under¬ 
taking having occupied the pjiges of the lMiilosr)pl)iral Trans¬ 
actions, I beg leave to submit a tew observ Miuns on tliat 
bubjecl to the consideration of the Society. 

The result of the survey, relative to the di^crent sections of 
the meridian, in this country, has not altogether proved so 
satisfactory as might have been expected. 

1 have lately examined the calculations aflected b}- the ob¬ 
servations made at Arbury Hill in the county ('f Northampton, 
with some hope of discovering the means o^’ reconciling the 
anomaly in that part of tlie meridian. 

1 have been at the expense of having the height of this sta¬ 
tion determined by accurate levelling to the Cirand Junction 
Canal; from which, and the known diflercnce of level of the 
various canals connected with this, I have been able to find 
the relative height of this station, witli most of the important 
objects in the counties of Nortluunpton, Buckingham, and 
BccJfbrd- 

From this operation of levelling, I found the country to the 
north of Arbury station, suddenly to fall about 400 feet, nnd 
continue at this depressed state for 9 or 10 miles. Such a 
defect of matter, to the north of the station, was in itself a 
strong ground for sujiposiug a deflection of the plumb-line to 
the southward. To ascertain if this supposition were sup¬ 
ported by the trigonometrical operations, 1 calculated the la- 


• From the Philo^ophiuil Titiir^iiclion' for I. 
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titude of Arbury station, from tlic latitude of Blenheim, as 
determined by previous observation, independent of any as- 
tjotiomical observation made at Arbury, and find it 5 seconds 
LESS than shown by the zenith sector; giving countenance to 
the jirobability of local attraction by the high land to the south 
of tlie station, Avhich will appear by the following calculation ; 
in Trigonometrical Survey, voL ii. p, 137, the latitude of 
Blenheim by observation is stated as 51° 50' 24''''9, or nearly 
51° 50' 25". 

The measured distance, on the meridian, from Blenheim 
to Arbury, is 139822, deduced from vol. ii. part 2, p. 107; 
tlivitling this distance by 60881*7, according to a tabic in vol. i. 
])art 1, j). 1G8, corrcsjiomling to the middle latitude between 
Blenheim and Arbury, and multiplying the quotient by 10', 
we obtain the difference of latitude ....... =.° 22' 58"* 

this (luantity added to . 51 50 25 

gives for the latitude of Arbury. 52 13 23 

being 5" less than by the zenith sector. It is true that Colo¬ 
nel Madge corrected the latitude of Blenheim, from the Tri¬ 
gonometrical Survey, to 51° 50' 28", and in this case the com- 
j)uted latitude of Arbury would come out near 3 seconds less 
lliaii found l)y the zenith sector. In vol. ii. part 1, page 118, 
the liilitiide of Arbury, as derived from Dunnose meridian, is 
given .... 52° 13' 2G"*6 
allerwaids . 52 13 28 *2 from observation* 

1 “6 or second south of the observed 
latitude; all concurring to prove that the observed latitude by 
zenith sector falls to the north of the calculated, or that the 
deflection of the plumb-line was to the south. Taking, there¬ 
fore, the tabic above referred to in vol. i. part 1, p. 168, and 
consitlcring the latitudes of the tbllowing stations J;o be as 
below : 

Dunnose .... 51° 37' 7" 

Greenwich . . . . 51 28 39^ 

Blenlicirn . , . . 51 50 28^ 

Arbury . . . , 52 13 26^ 

Clifton. 53 27 2o| 

and calculating the length of a degree, in their respective 
middle ))oints, they will be found to correspond with the said 
table, and maintain a regular increase to the nortJvwarJ^ agree¬ 
ing with the assumed general figure of the earth: the above 
assumption indicates an error o? 10|" at Clifton, and Ij at 

* ii, part 2, p. lOO, Dunnose is statcil to be . , 37' 8" *2 

p, 107i from Dunnose to Aibury is . 1 36 19 '98 

52 13 28 18 

Arburv, 
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Arbnry, neither of wliicli is more than mieht be expected 
from the visible inequality of the contiguous land. 

The result of the operations north ot Clifton 1 have not had 
an opportunity of ascertaining; but it appears to me that a 
few more observations by the zenith sector, at other stations, 
would remove much of the apparent ambiguity at present at¬ 
tached to this interesting question. 

Knowing the goodness of the instrument \ised in the Sur¬ 
vey, and the great skill and attention observed by the persons 
engaged, I have great confidence in the general result of the 
terrestrial department. I should have been doubly gratified 
if I could have said as much on the determination of the 
heights of the stations. 

Availing myself of the levels through a long district of the 
Grand Junction Canal, I have been at the trouble of levelling 
from the Ibllowing stations, viz. 

Wendover Down, 

Kensworth, 

Bowbrick Hill, and 
Arbury Hill, 

to the nearest point of the said Canal, and thus, by means of 
the known level of the different jiarts of the Canal, to obtain 
the relative heights of the above-mentioned slati<jn.s. 

Anil as a comparison will be more readily nnule from a 
table of heights expressed in positive numbers, I shall assume 
the highest point of the summit of said Canal to he 402 feet 
above the level of the sea at low water spring tides: with 
this assumption, the heights of the several stations, in feet, 
above low water mark, will be as follows : 

Wendover Station . . . 861 

Kensworth ditto . . . 809^ 

Bowbrick Hill .... 571^ 

Arbury Hill. 740^ 

The heights of these stations published in the Philosophiciil 
Transactions, are as below: hi vol. iii. p. 302. 

Wendover .905 

Kensworth.904 

Bowbrick Hill .... 683 

Arbury Hill.804 

these will average about 78 feet higher than in the table 
above. 

1 have also levelled from the summit of the Regent's Canal, 
to the mouth of the fixed cannon at King’s Arbour, or the 
upper end of the base on Hounslow Heath, and upon the 
same data this point will be 90| feet above low water mark. 

In 
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In vol. i. p. 173, Colonel Mtulge gives 91^ for its height, 
which differs only by half a foot. 

But at page 266 it is stated to be 118 feet, being 27 feet 
above the proper height. Again, in vol. iii. p. 307, it is stated 
to be 132 feet, or 41too high. 

The grounds of my assumption of 402 feet being the height 
of the Grand Junction Canal summit, near Tring, are these: 

The range of tide, from low water spring tides at sea, to 
high water near Somerset House, I presume to estimate 19^ 
feet; from this point to the Regent’s Canal summit will be 
found 83^ feet; from this level I apply the revised section of 
the Grand Junction Canal = 299^ to tlie summit nearTring, 
making togetlier 402 feet ns above. 

From these levels it will appear, that Wendover Station 
above Brickhill is 861 — 571^ = 289]^. Colonel Mudge’s 
numbers give . .* 905 — 683 =222 

67^ error 


Arbury above Brickhill 710| — 571 69 

Colonel Madge . . 804 — 683 =121 

Error 52 

Wendover above Arbury 861 — 740^ = 120^ 

Colonel Mudge . . 905 — 804 =101 

Error 19^ 


Some fresli observations with the zenith sector made ai 
Blenheim, and Sutton, would offer a fine check to the latitude 
of Arbury; and also at Higlibeach, and Botley Hill, a clieck 
to the latitude of Greenwich wwild be readily obtained. 
Luigliton, Bedfortlslurc, February 1822. B. Bi:van. 


XXIV. Notices 7'cs2)ecting New Books. 

T^IIK Transactions of the Horticultural Society, vol. v. 

Part IV., have just appeared. The following are the 
contents:— 

On the Cultivation of the Yellow Rose, and of the lemler 
Chinese Roses, by budding on the Musk Cluster Rose. By 
John Williams, Esq.—On the Cultivation of the Arachis 
hypogaea- By Mr. John Newman, Gardener to the Hon. 
Robert Fulke Greville,—On the Treatment of the Banyan 
Tree (Fiuis Indica) in the Conservatory. By Peter Rainier, 
Esq. Captain R.N.—Further Notes on the Utility of the 
Grafting Wax, described in a former Paper. By David 
Powel, Esq.—Some Remarks on the supposed Influence of 

the 
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tlie l\>llon, in cross breeding, ujwn the Colour of the Seed- 
coats of I'lants, and the Qualities of their Fruits, By Thomas 
Andrew Knight, Esq. F. R. S- &c. President.~An Account 
of a new Variety of Plum, called the Downton Imperatrice. 
By the President.—Observations upon the Effects of Age 
upon Fruit Trees of different Kinds; with an Account of 
some new Varieties of Nectarines. By the President.—On a 
hybrid Aniaiyllis, produced between Amaryllis vittata and 
Amaryllis Ilegina-vittata. By Janies Robert Gowen, Esq.— 
On the Cultivation of the Pine Apple. By Mr. Alexander 
Stewart, Gardener to Sir Robert Preston, Burt, at Vallcyfield, 
Perthshire.—Description of a Pear Tree, on whicli the Ope¬ 
ration of Reverse Grafting has been perfornietl. By Mr. 
William Balfour, Gardener to the Earl Grey, at Ilowick, in 
Northumberland.—Notice of new or remarkable Varieties of 
Fruits, ripened in the Summer and Autumn of the year 1822, 
which were exhibited at Meetings of the Horticultural So¬ 
ciety :—A Description of some new Pears. By Mr. John 
'Turner, Assistant Secretary.—Account and Description ol‘ 
five new Chinese Chrysanthemums; with some Observations 
on the Treatment of all the Kinds nt present cultivated in 
England, and on other Circumstances relating to the Varieties 
generally. By Joseph Sabine, Esq. Secretary.—A Note on 
the Pears called Silvaiiges, and particularly on the Silvange 
Verte (Green Silvange). By Mons. Charles Francis Pierard, 
of Manjouy, near Verdun-sur-Meuse-—On the Prejiaration 
of Stra\v berry Plants for early Forcing. By the President.— 
On Trausplanling Peas for early Crops. By Mr. Daniel 
Judd.— Some Account of the Edible Fruits of Sierra Leone. 
Drawm up by Joseph Sabine, Esq. from tlie .Journal ami 
l^ersonal Communication of Mr. George Don.—Directions 
for the Management of the Hot-housc Firo-j)Iuces, that are 
constructed with double Doors and Ash-pit Registers. By 
William Atkinson, Esq.—On Forcing Gra])es, as jnaclised 
in Denmark. By Mr. Peter Lindegaard, Gardener to His 
Majesty the King of Denmark, at the Palace at Rosenberg, 
On Fig-trees, and an Account of their Cultivation in a Fig- 
house, in the Garden of the late Earl of Bridgewater, nt 
Ash ridge in Hertfordshire. By Joseph Sabine, Esq., Secre¬ 
tary.—Notices-of Communications to the Horticultural So¬ 
ciety, between May 1st 1821 and January 1st 1822, of 
w'liich separate Accounts have not been published in the 
Transactions. Extracted from the Minute Books and Papers 
of the Society.—Description of a Vinery, and Mode of Train¬ 
ing practised in it. By Mr. William Beattie, Gardener lo 
the Earl of Mansfield, at Scone, near Perth.—Description of 

a Pine- 
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a Pino'lioiise aiul By (.^buries Ilo!f<)rd, l^-s(]. P.lJ.y.— 

Desci iptioii oC an Apparatus lor Veiilllating llot-houscs. By 
Mr. George Mugliston of near Derby, 


Rcccntlij published. 

Mathematical Tables: containing improved Tables of Lo¬ 
garithms of Nimibers, Ta>garithinic Sines, Tangents and 
Secants. By William Galbraith. 

l)e Inler|)relibus <‘l K\planatoi il»iis Luclidis Arabicis Schc- 
diasina Historicuin : and. J. C. (hirt/. 4-lo. Ilalie, ]82;5. 
Suniplibus auctoris. 

Ijvhrhnch dn' Rriurtf Chemir. Liements of Theoretic Ch('- 
xnistrv, bv Dr, liisc'hoHl Piofcssor ol‘ C’heinislrv and Tech- 
iiologyat Bonn. 1821-, Weber. 

Ma^ii^aziu Jor J!^utu)videi}shalu’rn<\ Magazine for Natural 
Science^, by Iholcssors Liiiuh Ilansteen, and Maaschnian, 
Two volinues and aj)art oi a third of this Norwegian Journal 
liiue been pubhslied at t’hi istuinia. 

Sulla E^tsfenza c Prop) n'ld dt! (\doiico^ 8cc. A Plusico- 
nieilicnl J’reatise on the l^xistenci* anti Projxerties of C’aloiic. 
By Dr. Louis Forni. I’urin, 1824. 

Obsrrvatious sur la Nommclature rf Ic Classcmenl drs Rosrs. 
i)n the Noinencialiire and Classi/ication of Boses. J. J*. 
\ ibert. Paris, 1821<- 

Mc/uoin’ sur un Niveau d UuUe d\lircl d iMUclles deuou- 
velle ionstrueiloiK On a Spiilt-Lc\el of a novel construction. 
I’aris, 182l>. Didot. 


Ju the Press. 

('onnnentaries on the Diseases of llie Stomach and Btmels 
of Chililren. By Bobley Diniglison, M.D. See. 

Capl. David "rhomstm, Invt'iitor of the Lontritnde Seali', 
has, in llie Press, a Work on tlie Melljods of finding the 
Longitude at Sea, by Lunar Observations anti Chronoineters. 

Tlie Papers jirliited in the Transaelioii.s of the llotal So- 
cietv^ detailing the Discoveries of the Functions of the Nev\es, 
will be innnediately vc]>ublished, will) Notes and a geneial 
Introductory view of the Nervous System, by Mr. Charles 
Bell, Professor of Anatomy^ and Snrg(*ry lothc Boyal College 
of Surgeons, and Surgeon to the Middlesex llospital- 

Alr. Partington of 11 1 C London Institution lias nearly ready 
for publication, in a small Volume, a new Edition of that very 
Auluable little Work, the Marquis of ^A'^orcestor’s Century of 
Iiiveulions; from the original MS-: with Historical and 
Exjilanatory Notes, 

Vol. 64. No. 816. 1824. ™ 
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Analysis q/’Periodical Wo/is o?i Natural History. 


ANALYSIS OF PEUIODICAL WORKS Oj4 NATURAL HISTORY. 

C/irii^s British Entomology^ 

No. 8. contains the following subjects ; 

PI. 31. Buprcsiis jiitldnla. A species new to this island, taken in the 
New Forest from the flowers of the Whitc-tliorn, The brilliancy of the 
insect, as well as the rarity of all the individuals composing the genus, ren¬ 
ders it ail interesting and valuable acquisition to our cabinets and Fauna. — 
PI. 3:2. llpdromvtra stagnorum. Wc do not recollect to have seen a good 
figure before of this curious but common insect, the account ami plate i*f 
which are here rendered morn valuable by a figure of the winged sex from 
the cabinet of the Dritish Mnscuni, the only collection wdiere it is to be 
foumL—PI. 33, liupalns favillaccanus (tlicGniy Scollop Moth). A male and 
female of this rare and elegant species arc licrc given; and although Moses 
Harris had figured the female, and Donovan the male under the name of 
Phalccna mcdiopuHctaria {y. y^\\. 4(51. 1.), as they were not aware of there 
being sexes of the same moth, this plate, which is remarkable for delicate 
execution, will be an accpiisition to the Lepidopterist,—PI. 34. Mdesut 
sj/eciosa, A splendid insect from the New Forest, of n genus to which 
more British species will very probably shortly be added, as there are se¬ 
veral others described by Meigcr in his work upon the European Diptera. 

T7ie Botanical Magazine. No. 451. 

PI. 2503. Astrapcca Wtdlichiiy described in Liudley’s Collectanea, — 
Mrvtms Lychnideay to which in preference to afneanuSy Burinan^ I>, viUosa 
is referred.— Ixoraharbatay from the BotanicGartlcn, Calcutta.— Pedic}dari'i 
ca/iadensis: the leaves in the figure are opposite, us also in two sjieciineiis 
in the Banksian Herbarium, though Kahn describes them as alternate.— 
Fuchsia decussatay raised in the Edinburgh garden from seeds sent i’roin 
Chili in 1822.— Arum bulbifcnimy “ acaule, radice tuberosa, foliis decom- 
positis hulbifcris; spatha cucullutu spadice cylindraceo parnm longiore.— 
Roxb. Flor, Ind. incdltP A magnificent Bengal species; tlie letd* spreads 
over an area of several square feet. 

The Botanical Jtegisicr. No. 114. 

PI. 817- A'cranthes f^randtjloray “ foliis njiicc Iiilobis valdc ina*qualihiis 
scapo radleali vaginato debili hreviorihus, calcare cmarginato :** a singular 
Orchideoiis plant which Mr, Idndlcy considers as belonging to the same 
section of Ep'ulendrccc with Ah'idcSy together with seven otfuTS which he 
enumerates- To this new genus proposed by Mr. Lindicy he also relers 
two tropical species described by M Petit-Thouars.— Ihndtobium aracLtcii.’!, 
and Angracum sesqnipcdalc. “ So little,” he says, “ has hitherto been done 
in decribing theOrchideons plants of tropical countries, that new forms arc 
continually presenting themselves, and requiring the establishment of new 
genera for tneir reception. The distinctions upon which these are to l>e 
founded, however minute they may occasionally ap])car, arc singularly per¬ 
manent and decisive.’*— Iris nepalcnsist “ cristata, scapo bifloro, foliis fal- 
catis breviore, spathil diphylla perianth io violaceo appressa unguium sepa- 
lonim longitndine.” A Iiandsome species received from Dr. Wallich.— 
P/Eonia crctica. Mr. Lindley states that after repeated comparisons of the 
many supposed species in a living state, only twelve, which he enumerates, 
can be considered distinct. The present plant is var. /3 of the arictina of 
Anderson, Linn. Trans.—Coronilla juncea, a native of the south of France- 

^Zephp- 
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IJoi ticuliiu al Society. 

— Zephyranlhcs ro&ea^ “ foliis luimifusis linearihus scapo iiniHoro brcvio- 
ribub, perianthio expanse: sejjalis ovalibus apiculatib, spatli^ bifida apicc 
carnosA.” A beautiiul bulbous plant brought from the Havannah by 
Mr. G, Don, Mr. Lindlcy approves of the separation, from the old genus 
Amaryllu^ of the group to which Mr. Herbert has given this name, and which 
** may be safely chararteriAcd by their nearly regular flowers, which have 
a vertical or nearly vertical position, and by their stamens not being bent to 
one side and nnctjual in length, hut equal and spreading equally, with the 
cKception of tiuit which is oj)posilc to what would be the upper segment of 
ih^ perianthiuitiy if tlic flower were horizontal.” After a nandsome com¬ 
mendation of Mr. Herbert’s work, we have the following just remark: 

This is one of the many genera which confirm the opinion held by 
Linnmus, that a few well selected words are abundantly sufficient for a 
generic or-spccific deliuitiou:there can be no comparison between the 
neatness and decision of his characters, and the unwieldy lumbering dr- 
/icn/jtnms which are now too frc(|iiently mistaken for definitions. Thi* 
latter are tlu* conse<|uence of an excess in multiplication of divisions, and 
would easily he a\oidcd if it were only I'cmcmbcred that a difference is 
not a distinction, nor prolixity prei ision.”— Daphne collhia : 

This plant, puhhshctl as a ilistiiicl species under the latter name in 
Loddiges’ BuL Cah,^ Mr. Lindlcy considers as a mere variety, differing 
chiefly in the want of pubescence under the leaves:—a sport of Nature 
which, if unmolested upon its native hills, would quickly have passed 
away into the t^pc from which it ^^piranlhes cernna: Ophrys 

J/inn., Willd. Mr. Lindlcy enumerates 10 species of SplranUus^ 

of which M. Jlichard, by whom the genus was established, mentions only 0. 
— Rimi Kamvhatica: /3. mvexi'i. Some errors are pointed out in the ob¬ 
servations of M- %'attiniiick respecting this and other roses. 


XXV. Proceedings of Learned Societies. 

HORTICULTUIIAL SOCIETY. 

July 6.— A Special General Meeting was held for the 

Election of a Member ot the Council in the 
room of the late John Walker, Esq.; when Sir Claude Scott, 
Bart, was unanimously chosen. 

The following Papers wei’e read: 

Description of an Instrument for effectually applying To¬ 
bacco Fumigation for the destruction of Insects on Trees and 
Plants. By Mr. John Head. 

Observations on and an Account of a Collection of Seeds, 
formed in the neighbourhood of Constantinople, and trans¬ 
mitted to the Horticultural Society of London- By the Rev. 
Robert Walsh, LL.D., and Corresponding Member of the 
Society. 

Description of a remarkable Elruge Nectarine Tree in tbc 
Garden of Lord Selsey at Westdean House, Sussex. By Mr. 
John Bowers, Gardener to Lord Selsey- 

Jnly 20.—The following Papers were read; 

Description of a Peach Tree in the Garden of Miles 

T 2 Stapleton, 
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Sta}>kton, Esq. at Carlton, Yorkshire. By Mr. John Seymour, 
(ianicner to Mr. Stapleton. 

A Report uj)on the new or rare Plants which have flowered 
in the Society's Garden at Chiswick, from its first formation 
up to March 1821. By Mr. John Lindlcy, F.L.S. &c,, 
Assistant Secretaiy ior the thn’deii. 

Aujr. 3-—The followinjv Papers w'ere read: 

On the Advantages oi Coating Garden W^alls with Oil 
Paint. By William Cotton, ]]s(j. F.ILS. 

On the Cure of Disease in OnioJis. By Mr. Thomas Smith. 

Aug. 17.—On Arlilicial Climate considered with regard to 
Horticulture. By John Frederidv Daniell, Esej., F.R.S. ivc. 
In this highly interesting Papci', Mr. Daniell explains the 
whole phenomena of Radiation, and points out the best means 
of pre\entiiig the destnielioM of Plants, by Frost. The 
.iitilleial climate of the Ilol-honse is also treated of, and the 
errors of the usual modes of Heating fulh explaiiictl. 


ROYAL ACADEMY OI SCJLYCLS OV TMllS. 

April 5.—M. Thenard, in the name of a Ccmniission, pie- 
sented u very favorable report relative to the experiments com- 
imuiicatcd by M. Serulas, on the Cyainiret of Iodine.—The 
Memoir of this able chemist wdll be printed iif tlie Pcttieil dcs 
Sai^ans iti angers. —M- Cuvier rcatl a ]VIenK>ir on a new genus of 
Fossil Rejjtilcs, discovered within these few years in England, 
and named Ichthyosaurus.—M. Frison communiiated a de¬ 
monstration of the I heorem of h'ernuit.—M. Aiitlouart read 
some considerations on the origin and causes of the Yellow 
Fever. 

April 12.—A comniimication was received fiom M- llinglei', 
who has invented two Machines representing the Movements 
of the Planets, requesting tliat u Commission may be ap¬ 
pointed to examine them.—M. de Castel-Bajac requested the 
Academy would cause the conditions to be examined, to which 
It will be necesary to subject the jilales of Fusible Metal, 
v\hich the Government bad in contemplation to adapt to 
the boilers of Steam-engines.—Professor SimonofF, of Kazan, 
presented a Memoir on the Integral Caladiis. —M. Magendie 
communicated an obsei valion which he had lately made on 
the eflbcts of the lesion of tlic great commissure of the Cere¬ 
bellum, above tlie passage of the filth pair. The animal 
subjected to this experiment I'ell down on the side on which 
die nervous tissue was divided, and lost tlie agreement of 
motion of its eyes.—JVI. du Pelit-Thouars lead the first j>arl 
of a Report which he had drawn up, in the name of a Coin- 
mission, on a notice of M. Romain lespetling the Anatomy 

ol 
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of PluJits.—M. Poiicelet, Capt. Eng., presented a manuscript 
work entitleil A Memoir on the General Tlieory of Rcci- 
j)roraI Polarity, in continiiation of his Memoir on tlic Centres 
of Mean Hcruionics.—M. Magendie, for himself and M. 
Gaj’-Lussac, read a Report upon a Memoir of M. Clievreul, 
on several subjects of Organic Clicmistry. Tlie memoir was 
ajjprfivcd by the Academy, and will be printed in the JiccueiL 
tics Si.nmns ('irangcrs, —M. Bose made a verbal Report on a 
notice adtiressed from Moscow, by M. Fisclier, relative to an 
Insect known in l\Tsia bj' the name oi Mianah. —M. Ampere 
read, I’or himself and M. Bccquerel, a note on an e::})erinicnt 
relative to the Nature of the Electric Current. 


NATIVF CALCUTTA SOCIETY. 

A Lileraiy Society has been founded at Calcutta, by native 
Indians of distinction, the object of whicli is truly praise- 
worthx. It is intended to enter into discussions'on all sub- 
jecls connectet! with the progress of civilization and literature. 
Works of learning and genend utility are to be published in 
Ejiglisli; and little manuals of morals and science, tending to 
in]|>iigii certain inveterate customs, and to lay down rules of 
reiiirmation conducive to the well-being of individuals in Ben¬ 
gal, To promote tliese ends, mechanical and mathematical 
mstruim'Uts, together with a chemical apparatus, are to be 
jirocined- A Junise is to be erected for thejmrpose of holding 
their assemblies, and tontaining their different collections. A 
College will bo annexed for instruction in the arts and sciences. 


XXVI- Intelligence and Miscellaneous yhiiiles. 

OEOLOGY or THE GANGES ANO JLMNA. 

jC'ROM a paper on this subject read before tlie Calcutta 
Medical and Physical Society on the 3d of January last, 
it a})j)ears tliat the rocks met with on the banks of tlic'^c 
streams present exam])les of almost all the varieties of cal¬ 
careous, argillaceous, and siliceous compounds, from the sc- 
ct)ndary concretions of calc-tuff* found every where 

in the river’s bed, to the green stone of Pointy and the primi¬ 
tive granite of Colgong and Juangira. Syenite and porphy- 
vilic masses are also found at some points and fragments ot 
grey and wdtitc chalcedony. It is remarkable that no ixJled 
or angular pieces of rock are found in the nullahs proceeding 
from the hills, by which the Ibrmafion of the higlier ranges 
might be determined. The neighbourhood of Monghyr is 
'singular in presenting ritiges of quart/ rock that rise to a con- 

side* abh 
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siderable height; and the old red sandstone formation is 
finely exemplified in the hills of Chunar and Mirzapore. The 
subject of geological research is comparatively new in India, 
and we therefore hail with feelings of real gratification any 
attempt to make us better acquainted with the structure of a 
country whose features and external configuration differ so 
widely from our own. trust the Society, in its physical 

character, will often have to number among its contributors 
such zealous and able observers of nature as the author of the 
paper of which we have now given a slight outline. The 
funds of the Society, it is gratifying to remark, are in a very 
flourishing state, and the institution altogether has hitherto 
prospered beyond the most sanguine expectation of its found¬ 
ers.— Ind. Gaz. 


ANALYSES BY PRor. GMELIN OF TUBINGEN. 

Essonite or ciniianionstone of Ceylon: sp.gr. 3*617, at 
76° Fahr. 


Silica ..... 

. 40*006 

Alumina .... 

. 22-996 

Lime. 

. 30*573 

Peroxide of iron 

. 3*666 

Potash. 

. 0-589 

Volatile matter . 

. 0-326 

A trace of manganese 

98-156- 


Pinile of St. Pardoux in Auvergne: sp. gr. 27575, at 


47° Fahr. 

Silica.55*964 

Alumina. 25*480 

Potash ..7*894 

Soda.0*386 

Peroxide of iron.5*512 

Magnesia and oxide of manganese 3*760 

Water, with animal matter - . 1*410 


100*406 


Prof. Gmelin states that this mineral, wlien heated in a 
glass phial, emits water having an empyreumatic odour, which 
instantly restores tlie blue colour to reddened litmus, and there¬ 
fore contains ammonia. He tliinks this alkali probably results 
from the decomposition of some animal matter contained in 
the pinite; and remarks that this mineral is never found in 
fresh rocks, but always, as in Auvergne, for example, in a de¬ 
composed granite, upon which tlie volcanic rocks of that pro¬ 
vince rest. He has also discovered a considerable propor¬ 
tion 
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lion of aininonia in the Natrolite of Hohentwiel, as well as in 
the Clay Pprphyry in which it occurs in veins. 

Prof. Gmelin determined that the jiinite he examined did 
not contain any fluoric acid; and thinks that his analysis sub¬ 
stantiates such an affinity, with respect to chemical composi¬ 
tion, between pinite and mica, that they must no longer be 
considered as generically separate. The circumstance that 
pinite contains no fluoric acid, cannot be considered as an 
essential difference; because H. Rose has shown that those 
varieties of mica which occur in primitive limestone, either 
contain only a minute quantity of that acid, or are altogether 
free from it.— Kaslnei^^s Archiwf d. ges. Naturlehre. Band i. 

p. 221, 226. - 

ADULTERATION OF TEA. 

To the Kditors of the Philosophical Magazine and Journal. 

Gentlemen, 

I know not whether you may deem the following worthy of 
notice in your Magazine ; it ap])ears to me a curious instance 
of Chinese adulteration, which must upon the whole prove a 
considerable loss to the consumers of tea. 

I have for some months observed a black sand settle at the 
bottom of my tea-cup, but more abundantly in the basin that 
rec(*ivcs the water first poured out of the tea-pot: iqion exa¬ 
mining it carefully a few daj^s .-mo I found it to contain mag¬ 
netic iron in minute crystals. The same substance was soon 
observed adhering to the leaves of the black tea in the cadily, 
sometimes in quantity sufficient to enable a magnet to raise 
small portions of leaves. Upon macerating some closely 
twisted masses, a considerable portion of sand was separated 
that had evidently been introduced while the leaves were fresh. 
It has been fountl in black tea of various prices. 

Yours very truly, 

2, Mead Place, Lambeth, J. De C. Sowehbv. 

Aug. 20, 1824. 

NEW ANALYSIS OF CAMPHOH, BY DR. GOBI'.L. 

The results of Dr. GubeVs analysis of this substance are ns 
follows: 

Carbon .... 74*67 
Hydrogen . . . 11*24 

Oxygen .... 14*09 

\Q0-Q0 

According to Saussure^ camphor contains a small quantity 
of nitrogen; whilst the analyses of Doctors Thomson and lire 
agree with Dr. Gbbel’s in not indicating the presence of that 
substance.— Schxvcigger'^s Neues Jourfial^ Band x. p. 656. 

CONTRACTIONS 
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roNriiACTioNs rRonucED nv iii:at in crystals. 

M. Mitscherlich has observed that the niuUial inclination 
of the liices of Iceland spar varied in a percc}>tihle manner by 
the effect of heat, and that between 0° and 100°, the change 
of the dihedral angles at the extremities of the axis of the 
rhomboid amounted to It thence results, lliat snpj)osing 

no dilatation to take ]>lace perjiendicular to the axis of the cry¬ 
stal, its cubical dilatation would still surpass that of glass, bv 
nearly one half; but, in measuring the cubical dilatation of 
Iceland spar with M. Dulong, M, Mitscliorlich found tliat it 
was on the contrary less than that of glass ; \\hich leads to this 
singuliir results that though lieat dilates the crystal in a direc¬ 
tion parallel to its axis, it juust cause its molecules to approach 
in the perpendicular tiirections. ^''Iiis M. IVlitscliei lieli has also 
confirmed by measuring with a spherometcr, at diflerenl l(*m- 
peratures, the thickness of a plate of Iceland spar cut paralkl 
to the axis. 

It is wry probable that sulphate of lime nould present 
an analogous but inverse phenomenon; namely, that the elexa- 
tion of temperature woukl produce a perceptible contraction 
in the direction of its axis. (A. F.)— Ann, dr Chim, xxvi. 

niREc’TroN or the axes or nounEK rltractton in (‘RYstai s. 

It is known that the optical axes of the crystals imj)ro)ierlv 
called rrj/.s/a/s te/M /'tcy/ r/ac.'r, do iu)t coincide x\ith the axes ol 
crystal)i/ation; but hitluntoit has been regarded as a general 
rule, that the ri^^ht lint's which tlixldo the ano-le contained be- 
tween the-.e optical axes into two tajual pailsuiust be ec)ualh 
inclinetl on the corresponding laces of the crystal. M. Rlil- 
scherlich has ascertained that ihe^.e lines of /y w ilh i ela¬ 

tion to the double refractiqu, are not always t.o a-* regaids 
the faces of the ciystal; atid that in some xills, such as tlu' 
sulpliate of magnesia, they incline more to one side than lt> 
the other, without any tlelect of symmelrx in tlie crystalliiH' 
forms giving cause a priori to suspect sucli a tlexi.ilion, (A. F.) 
— Ann, dr Chim, voh xxvi- ]>. 2^3. 


SUPPOSED Ki-rEcrs or a waier-spout. 

Gentlemen, StraUiiiula} hleachfield, Ju1> 8, Lv.? I. 

My servants observing the particular attention I h:ne paiil 
to the meteorological phaMiomena of Loch Levcii, its sur¬ 
rounding morass and mountains, for years back have been on 
the alert to bring me the earliest notice of every eliange, or 
the first appeai’ance of any cloud, or vapour, likely to prtKluce 
an indication of phaenomena worth remarking. 

One of them came tlie other morning, wearing a pbysiog. 
fraught with matter of importance, told me, he was certain we 

were 
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Supposed Elj'ecls of a Waterspout, 

were to have a year of cheapness and plenty, for tlie very 
clouds had been raining herrin^rs on Benardy-hill. He ab- 
sured me it 7nust be true, for the man who told him saw the 
man who heard Mr. Tod’s servants tell, tliey had gathered 
part of the fallen fish, and that they were not young trouts 
frae the Loch, but real garvey (sprats) herrings frae tlie sea. 
“ See (pointing to a dark cloud) it's black in the west, wha 
kens but we may hae anether shower o' them ei night yet ?” 

In the course of the day, I fell in with an individual from 
the neighbourhood of Benardy, who assured me had himself 
gathered part of the fish, and that my friend Mr. Tod of 
Finnity had also gatliered, and liad, he believed, a few in 
his possession. To put the mutter beyond a doubt, I dis¬ 
patched a servant with a note to Mr. Tod, on whose property 
they had fallcji, and from him I received the following very 
satisfactory letter:— 

Dear Sir, 

Ill reply to your note of this date respecting, not our draughty 
but our fall of fishes:—On Wednesday last week, my servants 
informed me that they had seen a quantity of small herrings 
lying upon the potato ground, wliere they had that morning 
been ploughing, and tliat they could think of no way by which 
they could come there, except by the heavy showier that fell 
the night before. Upon expressing my disbelief of this, they 
said if 1 would go to a particular spot, which was on the north 
of the public road, about tlirec to four hundred yards to the 
west of Finnity, I should probably find some still lying. 1 
went accordingly, and picked up eight or ten small herrings from 
two to two inciics and a half lurug. 1 saw several more, but 
these were dashed by tlie fall. This was about eleven o'clock 
A. M., and the crows and sea-gulls had been very busy all 
morning- I examined the servants as to the quantity: they 
said they were lying very thick, along a tract of about fifteen 
to twenty yards in breadth, and one hundred in length across 
the potatoe ground, and as far as I can judge from their ac¬ 
count, in a direction from south-west to north-east- I should 
have been very happy to have sent you a few of them, but 
they were so soft that they soon withered to nothing. A num¬ 
ber of individuals saw tliem, and a good many were taken 
away. I remain, dear sir, 

Yours truly. 

Addressed to Mr, G. Jnglis, (Signed) Wm. Tod. 

These garveys, as they are called in this country, must 
have been taken up from the sea, somewhere ofi' Culross, or 
Kincardine, and carried on tlie nearest calculation fifteen to 

Vol, G4. No. 316. Aug, 1824. U twenty 
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Explosixie Engine.—Eijle Rockets, 

twenty niileh, 1 have written to a friend at Kincardine, to 
inquire it there was any water-spout, or otlicr remarkable 
phecnomenon observed in that (juarter on Tuesday evening. 

Yours truly, 

-Gavin Inglis. 

EXPLOSIVE ENGINE. 

An engine of a very remarkable kind is, we understand, 
about to be brought into public notice; which, if it answer ihe 
high expectation of its inventor, may ultimately supersede the 
use of the steam-engine. The patents for England and Scot¬ 
land are, we believe, both coiiijileled, so that vve may soon 
expect to hear the particular details of its con si ruction. Al 
the lower end of a small cylinder is placed a miimlc appara¬ 
tus for producing oil gas. As the gas is generated, il elevates 
a piston so as to admit as much atmospheric air as Avhen com¬ 
bined with the oil gas would render tlio mixlure cxplosiM*. 
When the piston has reached tliis height, the gas is ex]iloded, 
and the mechanical force of the explosion is employed to drive 
machinery. Experiments have, we iiiulerslaud, Ix'eii actually 
made with this pow^er, which was employed to force up water 
to a considerable height.— Th'rxi^sicEs AVu JonniaL 


RIFLE ROCKETS. 

In the last number of the Asiatic Journal, I observe an ac¬ 
count (principally taken from the Calcutta John liull) of an 
experiment of rockets of Cant. Parlby’s manufacture, whieh 
took place on the 13th Decefnber last. 1 question whether it 
is fair to Sir W. Congreve, to call them Capt. Parlby’s ride 
rockets,” because their construction does not tlilfei* from the 
original inventor’s; and the credit that Capt. Parlby aspires 
to, is not, I conceive, for having made a “ new discovery in 
tlie de])artment of projectiles,” but in having been able to ma¬ 
nufacture in India, a weapon that has hitherto been jirocu- 
rable only in England. His proposition was submitted to the 
Marquis of Hastings in 1815, when Sir W. Congreve w^as 
considered as having established a claim to provide w'ar 
rockets: and if since that jieriod such pretensions be contro¬ 
verted, many considerations must be well weighed before En¬ 
glish rockets be superseded by "those of Indian manufacture ; 
and I might enter into a few of them now, but that a little de¬ 
lay may give us the means of doing so more satisfactorily. Of 
twenty-four rockets with shafts, fired by Cajit. Parlby on tlic 
above occasion, six exploded, and six hit the targets (the si/e 
of which I have not seen specified). There is no doubt of his 
being able to make rockets that will range 3000 yards; I have 
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seen some of Sir W. Con^Teve’s at only 25° elevation make 
tlieir first graze at two miles;) hut the extent of range is not 
the principal point. 

It is to be regretted that Capt. Pailby thought it expedient 
to diflor from Sir W, Congreve’s mode of designating the 
rious sizes t>f rockets. It would be imniaterial, but the system 
of the latter having been established these 20 years, the inno¬ 
vation is attended with inconvenience: for instance, what on 
Sir W. Congrev^e’s simple j)lan would be called a 5-ponndcr, 
is designated a 1 2 -})ounder by CajM. l^nlby. This may ac¬ 
cord with the Igninm'*’' of Marcus Crmcus; but can¬ 

not now be adopted without confusion. 

Your obedient servant, 

Jane 1824 ,—Asiuiu Joiunat. Ban. 


7W iheliditors of thePlniosojifinal Magazine and^JonrnoL 
(uaitleineii, 

On looking over the Meteorological Table at the end of 
vour last number [May]? I struck on observing the great 
dillerence in the (|uaiiti(y of rain, which lell on or about the 
J 5tli ol’ May at Boston, c(.)m]>ared with that of the same pe¬ 
riod at London and Cir()sp()rl. Also, the altitude of the ba- 
rt)uu*tt r, on tlu^ ] Ith, at Boston was greater than at Gosport, 
contrary to the averages of'the ;3{>tlavs there jcgislered, which 
Is •2t of an inch less at the former place than at the latter. 
The <|uantity of rain at Boston at the time here mentioned 
vxa-i onl^ i*th-^ of an inch, whereas at Ciosport it was 
inches, and at Loudon 2‘1 indies. If that be the case, this 
great and almost un])rec(‘dented fall of rain w^as not altogether 
SC) general as might at first be supposed, from the very great 
and rapid floods it jiroduced in many })urts of the couiitry. 
'J'hesc ‘5 togelhca' with other considerations relative to the at¬ 
mospheric jihamomena of that montli, have induced me to 
trouble you with a })ortion of my meteorological journal ol‘ 
the monlli of May, leaving it to your judgement eiUit'r to in¬ 
sert it, or reject it as may be thought proper. 

Should others of your meteorological correspondents be* 
inclined to communicate their journals for the same period, 
or if only lor the first moiety of the month, they will find, on 
comparing these registers, something more than usually inter¬ 
esting, especially as to the atinosplieric j)ressurc and tJie iall 
t)f rain. I wish Mr. A-^eall would give some account ol his 
barometer and rain-gauge, and likewise the locality of their 
situation. Yours truly, "^riioMAS SouiUE. 

Kppin^, Ju?u' 7tlu 18^1. 
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i^alevilar of Flora, Fauna, and Pomona, at Ilartftld hi S?4ssc\v, 

from July iO to August 13. 

July 19.—Fine warm summer weailier seems at length set 
in, the thermometer averaging about 72® at its maxinuiiii, and 
58® at its minimum. The solstitial plants in general ai'e in 
full flower, having opened somewhat later llian usual this year, 
and the mstival Flora has already begun to display her gay 
wardrobe. Of the solstitial plants, the Sear let Lychnis, 
(he abundance of Pinks, Hoses, Campions, tlie Canterbury 
Bells, ainl the numerous Poppies, may aflbrd an example ; in 
no preceding year Jiavc they floweied more luxuriantly, ^^ith 
the sole excej^tion of Papavei somnijcium. Of the a*stival 
plants the Scabious, the Indian Cress, and \arious Campanulas, 
may be noticed as very abundant. The China Aster and 
other tender annuals ha\c been dc'stroyed this season by the 
abundant ant'- and other viestuictive vermin; and I have only 
succeedetl In raising a few see ds already joung. Inula lLlc~ 
uhun in full blow. 

July 20.—St. Margaret. The White Lily and the Cam-- 
panula i apuncnloides in full blow. The Klecampane also in 
flower. 

July 21 -—Convolvulus septum in blow'in tlie hedges.—To¬ 
night about a quartei past 10 P.JM. we noticed <i lemarkable 
retl light in the clouds to the north, passing gently o\er from 
the east; the whole substance of the flimsv cumuli seemed illu- 
minated with a reddish light. The phacnoincnon only lasted 
10 minutes, and was probaldy some })eculiar reflection of light 
iclVacted in the atmosphere to the northward and proceeiling 
liom the sun, wlux thougli set to iis, might illuminate tlie 
higlier atmosphere. 

July 22.—St. Magdalen*. Campanula Itapunculus, C\ T)u- 
(hclium, and several others, in full blow at Walthamstow. 

July 2t .—Chironia Ccyitauieum in flower. 

.Tidy 25.—The Cirrcca alpina, which flow'ered in June, still 
flowers in abundance, and also a large variety of it two flet 
high, which a})proximates much to Circeea lutettaua, 

July 2().—After varitius signs of rain deduced from animals, 
from the sky, and from aches and pains, which prevailed du¬ 
ring the last two or three days of the fine weather, a copious 
watering from the north has set in this afternoon. 

July 27.—Cooler after the rain; breeze from the north. 

July 28-—Wind S.W. and fair summer day. Sonchus pa~ 

• I shall alwayss notice tlie remaduibic days of the calendar in this 
Journal, because refcrenci* is made to them ii« the old Botanical Calendars 
(sec Perennial (’aicndai, July 23, m whUh tins is explained). 


lustris 
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Calendar qfFlo)a^ Fauiuu (Did Ponunia. 

lustns flowers in niy garden. Tlic Scarlet Lychnis and Sweet 
William begin to decline, and Roses cast their petals in abun¬ 
dance on the ground. I have observed that ants of all kinds 
are very numerous and destructive in the garden this year. 
Earwigs are less plentiful than usual. Slugs and snails very 
abundant. Couxmlvidus scpiuni and (\ (n^i^cnsiiy very abundant- 

August 2 .—Boleliis b(m7ius grows in the orclmrd. Tliere 
are now glowing in iny field a great quantity of A^atia\ 
wdiieh foj’in a sort of semicircle in wliich the grass grow's 
richer tlian ordinary, and looks like what is called a Fairy 
Ring. 

August 6.— Corivoh'idus iiicoloi flov\ering at Edenbridge. 

August 7 .—Althtca iosca in full flower in several varieties, 
ciiinson, rose-colour, and yellow. 

August 9.—Small meteor seen ; these pha'uoinena abound 
])articularly in August. 

August 10.—Mucli sondercloiid eail\: warm day, with 
clouds at night. 

August 11.— Beautihd erimsoji sonderclouds and wane- 
clouds at sunset. 

The Pomona is backward; j)liuns begin to ri))en, an<l to¬ 
gether with apricots' are \ery few in number. R<ispbenies 
and straw'berrie^ are m arl\ none. C'un\mls were l;iU‘this 
year, but decline eaily, and i iptn \ery badl\. The wheal, 
oats, aiul all kinds of grain are ver\ late; nor lias ihe haivest 
yet commenced here, not a single field being cut yet. The 

bat seen flitliim about toniohl till very late. 

is , ^ a 

August 12.—Fungi begin to apj)eai.. tgrn u Di/r^n already 
grown in thre»* varieties, tin gra>, the brown, and the crim¬ 
son. yl<rnu(ffs is also }>lentiful, nrv Bofrf/a hitdc^ 

and B, hovnuis. 

August I ft.—I ascertained today, as I have on several oc¬ 
casions lately, that the direction of the wind above, even onU 
noo or 100 leet from the ground, differs from the wund irnme- 
iliately blowing over the surface of the earth. Ry tying a 
kite to the back of another wlien fJOO feet ol’string were out, 
and then letting the second or lower kite have about 600 feet 
of string, 1 caused the upper one to ascend very high, and 
it got a direction somewhat different from the lower one, the 
former indicating a wind from S.S. W., the latter W.S. W. and 
sometimes S.W. according to tlie height; so that I conceive 
the wind fluctuated gradually according to the altitude, or 
else blew in a sort of ascending spiral. Kites thus attached 
to each other will ascend to a prodigious height, and may be¬ 
come ffood indicators of wind. Sc\en or ei^ht uiav be flown 

O O 4 

ilUuiiattlv '300 feet aboM each olhej*. 

f T u tlu Id \il > 1 a Is ^ I 
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LIST OF NEW PATENTS. 

To Charles Random Daron Dc Bercnge, of Target Cottage, Kentish 
Town, ill the parish of St. Paiieras, Middlesex, ior his improvement as to a 
new method or methods of applying percussion to the purpose of igniting 
charges in firc-arins generally, and in a novel and peculiar manner, whereby 
a reduction of the present high price of fire-arms can be cficcted, and the 
priming is also eftectually protected against the influence of rain or other 
moisture; such invention and contrivances rendering the percussion principle 
more generally applicable even to common pistols, blunderbusses and 
muskets, as well as to all sorts of sporting and other guns, b> greatly re¬ 
ducing not only the charges of their manufacture, hut also those impeding 
(.irciimstances which persons have to encounter whilst loading or discliar- 
gnig fire-arms when in darkness, or whilst ex]}Osed to wet, or during rapid 
progress—serious impetlimenls which soldiers and sailors,and consecjuently 
the service, more particularly and most injuriously experience.—Dated 
27th July 1824.— 2 inoiitlis allowed to enrol sjiccification. 

To Alexander Nesbitt, of Upper Thiuues-street, London, broker, who, in 
conscipience of a communication made to him hy William Van Ihuiten the 
younger, a foreigner residing abroad, is m possession of a procc"-' by 
wiiich CLM'taiii materials may be manufactured into paper or fell, or a sub¬ 
stance nearly resembling coarse paper or felt, which material so prepared 
IS apjjlicable to various usehil purposes.—27th July.—O months. 

To Thomas Wolricli Staiisfcld, of J^eeds, Yorkshire, merchant, for 
certain improvements in power looms and the preparation of warps for 
the same.—27th July.—(» months. 

To Edward Cartwright, of Urewer-street, Coldcn-square, in the parish 
of St, .fames, Westminster, Middle’.ex., engraver and printer, for his im 
pro\ eiiients on or adtlitions to nailer printing presses.—27th July.—^months. 

'J\> Charles Jefterios, of I Javanali Mills near (^ongleton, silk thrower, and 
I"]d\\ard Drakeford. of C^oiiiileton, watt h-niaker, both in tlic county of 
(’liestcr, for their method ot making a swift ami other a]>paratus thereto 
belonging, for the purpose oi’w imling silk and other fibrous materials.— 
2t)tli July .—2 months. 

To William Wheatstone, of No 118, Jermyn-street, St, .lames’s, Middle¬ 
sex, music-seller, lor his method of imfiroving and augmenting the tones 
of piano-fortes, organs, and euphonons — 29th July.—2 mouths. 

To John Price, ol Stroud, f jloucestershirc, engineer, for certain improve¬ 
ments in the coiistructiou of spinning machines.— 5th Augint.—0 months. 

'fo (jicorge Craydon, of Bath, esquire, a captain in our Royal Engineers, 
for his coinpa's for navigation and other purposes.—5th August,—(> mon. 

'fo William Johnson, of Great Tothan, Essex, gentleman, for a means 
of evaporating fluith, for the purpose of conveying heat into buildings for 
mannfactiiriiig, horticultural, and domestic uses, and for heating liquors in 
distilling, brewing, and dveing, and in making sugar and salt with reduced 
e\|)enditure of fuel.—.'ith August. —4 months. 

'J'o Jacob Perkins, of Fleet-street, London, engineer, fi)r certain inqirovc- 
inents in propelling vessels.—9th August.—G monthb, 

'J'o .F<ihn Fassell, of Molls, Somersetshire, edge-tool maker, for his im- 
pi oved method of heating woollen cloth for the purjiose i>f giving it a 
lustre in dressing.— 11th August.—2 montlis. 

'I'o Ilcrinan Schroder, of Hacknev, Middlesex, broker, for his new filter. 
—11th August.— G months. 
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XXVII. Remarks on the Rscpcrimcnis of the PenJnhnn made 
Captain Kater, M. Biot, By William Gal¬ 

braith, E&q, A.M, 


^r^HE detenninalion of the figure and magnitude of the earth 
has long formed to the philosopher an interesting oljgect 
of researclu The attempts c)f the ancients were very rude 
and inaccurate; but still they kept alive that spirit of successive 
improvement by wliich each observer endeavoured to surpass 
his immediate pretlecessor, botli in the accuracy of his instru¬ 
ments and the exactness of liis results, till in our times it 
w'ould appear that a very high degree of pi’ccision has been 
attaineil. 

This is sufficiently established by tlie extensive sj’stcms of 
operations lately j>erlbrincd in this country, and in France and 
Spain; by Avhicli th^hetland and Balearic Isles have been con ¬ 
nected by actual mensuration, comprehending an arc of 
22^^ 5' 29' of latitude. In the execution of this survey, the 
British on their part have employetl the largest and most ac¬ 
curate instruments ever constructed; by this means cutting oil* 
all tliose sources of inaccuracy not essentially involve<l in the 
nature of the question : while the French have used instru¬ 
ments of small dimensionsjt but of great ingenuity, correcting 
the errors to which th6y ^irc thus liable, by ingetlious expe¬ 
dients and appropriate formulee. 

In the prosecution of the survey, loo, the length of the pen¬ 
dulum oscillating seconds at the more important stations, has 
been deemed an object worthy of being attained, in order to 
promote the objects of science by unfolding the laws that re- 
gidate the structure and figure of» the earth; and the instru¬ 
ments and methods einploved by the men of science engaged, 
were as oharacteristic of the genius and habits of the two na¬ 
tions in this case as in the former. 

Captain Kater, by selecting a particular property of the 
pendulum, or of an oscillating body, was enabled to dispense 
with formulae necessarily employetl by Borda and Biot, by 
that means avoiding the possibility of error to which the nie- 

Voh 64‘, No, 317. Sept. 1824. X tliods 
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thods of the latter may be liable, going upon the generally 
received principle, that to remove all sources of error, how¬ 
ever minute, is preferable to trusting to their correction. 

We believe that the results obtained by the French philo¬ 
sophers merit great confidence, from the ingenious devices to 
which they, in their researches on the determination of the 
length of the pendulum, had recourse; though we cannot help 
thinking that the method of Captain Kater, generally speak¬ 
ing, is, both on account of its simplicity and accuracy, justly to 
be preferred. If Captain Kater's apparatus, which may still 
perhaps be susceptible of improvement, be more delicate than 
that used by M. Biot, from the irregularities in the density of 
the materials constituting the exterior crust of the earth, its 
results may be expected, in particular cases, to be less con¬ 
sistent with each other, and with the generally received theory 
of the oblatencss of the spheroidal figure oi‘ the earth. 

When however observations are made on a considerable 
number of points in an extensive arc of the meridian, it may 
be naturally expected that these small irregularities will tend 
to correct one another, so that an excess in one direction may 
be very nearly counterbalanccil by a delect in anotlier, and 
that a mean of tlie wliole being proj)erly obtained, will be 
verj*^ near the truth. For this purpose we have applied the 
method of mmimuin squares to the experiments of Kater anil 
Biot, as best calculated to give a true mean result. 

It is demonstrated by the theory of attraction that the 
length of the pendulum is augmented from the etjnutor to the 
pole proportionally to the square of the sine of the latitude, 
in such a manner that, if the length of the pendulum at the 
equator is represented by and its olisohile variation from 
tlie equator to the pole by .?/> length in any otlier lati¬ 

tude Ky will be represented by the i^^llowing equation: 

I = z + y sin* X (1) 

If we have two equations of.this form, in which I and X 
are delerinined by observation, we can obtain the values of ^ 
and V, I =: z + y sin^ X 

V ^ z + y sin® x' 

V—I = y sin® x'— y sin® Xs=s^ (sin® x'—sin® X). 

y = ( 2 ) 

and a: = / —y sin® X (3) 

. At thd equator X:=0, and therefore / = » as already observed; 
consequently expresses the diminution of gravity from the 
ijole to the equator. 


Now, 
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Now, by the doctrine of central forces, if <p denote the cen¬ 
trifugal force; «■ the circumference of a circle to diameter 
unity; r the radius of the given circle in which a body re¬ 
volves; t the time of revolution, and g the gravitating force ; 

then ^ But by the theory of tlic pendulum, if / is 

i(s Icngtli, TT*/; hence by substitution 



The ratio of the centrifugal force to gravity may be ex¬ 


pressed by 




i-l-^ 


(5) 


is from theory 


_ t T 

The elliptieity or flattening of the earth 
e(]ual to ^ of the ratio of the centrifugal force to gravity, di¬ 
minished by the fraction obtaiiietl from dividing the difference 
of the lengths of tlic perdulimi at the pole and equator by its 
length at the equator*. Wherefore if s denote the elliptieity, 
we obtain 

'i ^ y 

•2 


e = X 




(^>) 


But by substituting the value of f from equation (4) 




5 






As I in our investigations denotes the time the earth takes 
to perform a rotation about its axis, and is found to be 23^ 
56“ 4'»-0908 = 86164*-0908; consequently = 43082*-04'54, 

and =1856062635 nearly, whence 


® == 2 ^ r+1856062635/ a 

Since is the radius of the equator in this case, / the length 
of the pendulum there, and y the excess of the length of the 
pendulum at the pole above that at the equator, we must as¬ 
certain the values of these quantities before the elliptieity can 
be obtained. 

Playfair in his Outlines of Natural Philosophy, voL ii. gives 
for the radius of the equator about 20921153 feet; and Col. 
Lambton in the Philosophical Transactions for 1818 gives 
60848 fatlioms, or 3G508S feet, for a degree on the equator. 

The radius is therefore = 2091800 feet. A mean 

between this and PIa^fair*s is 20919576 feet, which may be 

^ Mlcaniqut Ctlc^U, liv. iii, 34. 

X 2 


considered 
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con&idered as a very dose approximation to the truth. If this 
is substituted in equation (8), it becomes 

.= 5 X__ . . 

^ 20919576-f-18560«2635a z ^ ' 

Consequently it is now only necessary to determine y and 
by means of eipiations (2) and (S) from the best observations 
on the pendulum, to obtain e. 

In the Philosophical Transactions for 1819, Captain Kater 
gives the following series of experiments on the pendulum: 


Places. 

Latitude. 

Length in 1 
Sir George 
Shuckburgh's 
Scale. 

1* Unst 

60 45 28N. 

Inches. 

39-17146 

2. Portsov 

57 40 59 

39-16159 

3« Leith 

55 58 41 

• 39-15554 

4. Clifton 

53 27 43 

39-14600 

5. Arbury 

52 12 55 

39-14250 

G- London 

51 31 8 

39-13929 

7* Sliankliii 

50 37 24 

39-13614 


If in formula (l) we substitute the values sin® A, it will give 
the length of the pendulum at each place where the experi¬ 
ments have been made, when y and z are known. In de¬ 
signating by c,, Cj, &c. the differences between the lengths 
observed and calculated by the formula, we shall obtain tiie 
following equations of condition : 

1. 39-17146—2—0’7613650j/= c, 

2. 39-16159—2—0*7142003 7/= r, 

3. 39-15554—2—0-6869483?/= c, 

4. 39-14600—2—0-6455504^= c, 

5. 39-14250—2 —0-62'46030^= Cj 

6. 39-13929—2 —0-61279663/= 

7. 39-13614—2—0-59751663/= e. 

Now, to determine the values of y and z by tlie method of 
minimum squares, that is, in such a manner that the sum of 
the squares of the errors e ,, e^, e,, &c. may be the smallest 
possible, it is necessary to form the equations of minimum 

• If a mean of Kater’s, Biot's, Sabine’s, and Goldingham’s measures be 
taken, f!*0-008638-a very simple expressiOs, though in our deter- 

mination Wc have preferred the values of y and z deduced immediately 
from the observations. 

with 
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with relation to ?/ and to sr. Since the coefficient of z is unity 
in all the preceding equations, the condition of the minimunEi 
with regard to that unknown quantity will be given by making 
their sum equal to zero; tlius 

274--05252 —7 s—4-6429802y=0 (10) 

This equation of the minimum can only take place in so far 
as the sum of the eri'ors shall be nothing. Tne new condi¬ 
tion that it expresses, and which the errors ought to satisfy, 
holds not with regard to the metliod of least squares, but to 
the particular form of the equations above. 

If we multiply each equation of condition by the coefficient 
of y in that equation, wc shall have the following results: 

29-8237787 -0-7613650 0-5796767^, 

27-9692193 — 0-7142003 — 0-5100820y, 
26-8978315 —0-6869183 0*4718980y, 

25-2707160 —0-6455504 s —0-4167354^, . 

2 4-4485230—0-6246030 z—0-3901290y, 
23-9844238—0-6127966 0*3755198 vy, 

23-3844933—0-5975161 s-0-3570262]y. 

The sum of all these quantities equalled to zero will give 
181-7789856—4-6429802 3-1010671^=0 (11) 

From equation ( 10 ) we get xr=39-15036—0-6632829 3 ^, and 
from equation ( 11 ) 2r=39-15l3592 —0*6679045y. Squalling 
these two values of r, we ^et ^=0-2162022. Hence z = 
39-0069568 = the length of the seconds* pendulum at the 
equator, and 39*"-0069568 + 0-2162022 = 39*“-2231590 = the 
length of the pendulum at the pole. If in equation ( 1 ) we sub¬ 
stitute the values of y and z determined above, w*e shall have 

Z=39-0069568 + 0-2162022 sin^ K (12) 

rom which we are enabled to find the length of the pendulum 
by computation. 



Length of the PenJulum 
by Experiment. ’ by Calculation. 

Differences. 

1. Unst' 

2 . Portsoy 

3. Leith 

4. Clifton 

5. Arbury 

6 . London 

7- Shanklin 

inches. 

39-17146 

39-16159 

39-15554 

39-14600 

39-14250 

39-13929 

39-13614 

inches. 

39-171566 

39-161368 

.39-155477 

39-146526 

39-141997 

39-139445 

.39-136141 

inches. 

e,+0-000106 
0-000222 
0-000063 
+ 0-000526 
Cj—0-000503 
fg+O-OOOlSS 
f^+O-OOOOOl 


The 
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The sign + denotes that the value by computation is 
greater tlian tliat by experiment^ — less. 

Here we find, by inspecting the column of differences, that 
the greatest errors fall on the lengths of the pendulum at 
Clifton and Arbury Hill- At die Tatter place the length by 
cxjierinient being greater than that by computation, show's 
that the gravitating force is increased by some irregularity in 
the structure of the earth’s surface, and thus speaking the 
same language that the zenith sector of Mudge did about 
twenty years ago. The contrary takes place at Clifton. At 
Shanklin Beacon the error is almost nothing; it is very small 
at Leith; and at Unst, London, and Portsoy, it is but incon¬ 
siderable, differing only about one or two ten thousandth parts 
of an mchrn 

Returning now to equation (9), since we have found the 
values of p and z we have 

5_20919576_j/_ 

^ ^ 20919576-1-1856062635 X 3-2505779 a ’ 

ff = 0'0086386— =0-008638G—0-00554-35=0-0030951, 

or ^ 2 ^ nearly. This value, being derived by the principles 

of minimum squares from the totality of I he observations 
made by Capt. Kater between Unst and Dunnose, will, as truly 
as die observations can bo depended upon, represent the cllip- 
ticity of the meridian passing nearly through these points. 
If we compare Unst and Dunnose together, which are the 
extremities of the series differuig by 10° 8' 4^' of latitude, wc 
should get/=39*007336+0*215666 sin® A, and e=0*0031l3 = 

a compression nearly the aame as that derived from the 

mean of the whole, though rather greater. 

We shall now treat the experiments made by M. Biot in 
the same manner. 



North 

aJUatitude. 


Decimal 
Pendulum in 
Millimetres. 


Sexagesimal 
Pendulum in 



' O , // 

mm. 

inches. 

1. Foprin^tera 

*39 39 56N. 

741*25200 

39*094187 

2. Figeac 

H 36 45 

741*61228 

39*113189 

3. Borcleaux 

44 50,26 

741*60872 

39*113002 1 

^ Cl^^^ont 

45 46 48 

741*70518 

39*118088 

5. riaris 

48 50 14 

741*91749 

39*129285 

1 6.,.J3^p}urk 

51 2 10 

742*07703 

39*137709 

7, lieith 

55 58 37 

742*41343 

39*155442 

8. Unst 

60 45 25 

742*723136 

39*171776 


Folio winpr 






the Pendtitum made by Capt. Kater, M. Biot, i$c. 167 

Following here the method pursued at page 164-5: 

1 . 39*094187—!S—0*3903417y= 

2. 39*113189—z—0*49323703^= 

3. 39*113002— 2 — 0 * 49721723 /= 

4. 39*118088—z—0*5136117 i/= 

5. 39*129285—z—0*5667720 V= e., 

6. 39*137700—a—0*6045723 V= r„ 

7 . 39*155442-2—0*6869300 

8 . 39*171776 —2 — 0*76135233/= £*« 

From which is obtained 2=39*129084—0*5642543 y. 

Again, 

1. 15*2600913 — 0*39034172—0*1523666 y 

2 . 19*2920719 —0*4932370 2 —0*2432826 V 

3. 19*4476573—0*4972172 2—0*24722493/ 

4. 20*0915076 —0*5136117 2—0*2637970 y 

5. 22*1773831 -0-5607720 2-0*3212304 y 

6 . 23-6615093—0*6045723 2—0*3655077 // 

7. 26*8970478—0*6869300 2-0*4718729'// 

8 . 29*8235217—0*7613523 2 —0*57965773/ 

From these we obtain 2=39*133698—0*585937 3 /. 

K(jiiating this and the preceding value of 2 , an<l we liave 
39*129084 — 0*5642543 y = 39*133698 — 0*585937 3 /, from 
whicli it Ibllows that y = 0*212796, and hence 2 = 39*133698 
— 0*124684 = 39*009014= tlie leiigtli of tlie jieiululimi at the 
equator, and 39*009014+ 0*212796 = 39*22181 = tlie length 
of tlie jiendulum at the jiole. 

These determinations differ at'the equator In* 0*00206 in., 
and at the pole by 0*00135 in. only, from those of Capt Kater. 
Whence ;=39*o69014 + 0*212796 sin® X. 

By substituting for sin® X their proper values at the different 
points of observation, we shall have the lengths ol the pendu¬ 
lum by computation, which compared with tlioste from experi¬ 
ment give the differences denoted by <?,, Cj, <* 3 , 8 cc. 



Length of the 
Experiment. 

Pendulum by 
Calculation* 

Errors, 

1 . Fornientera 

Inches, 

39*094187 

Inches. 

39-092077 

c, — 0*002110 

2. Figeac 

39*113189 

39*113973 

0*000784 

3. Bordeaux 

39-113002 

39-114820 

r^+0-001818 

4*. Clermont 

39-118088 

39-118309 

e, 4-0*000221 

5. Paris 

39*129285 

39-129621 

4-0*000336 

6 . Dunkirk 

39*137700 

39*137665 

0*000035 

7. Leith 

39*155442 

39-155190 

c,—0*000252 

8 . Unst 

39-171776 

39-171027 

0*000749 


Again, 
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Again, from these errors we see that the greatest deviation 
takes place at Formentera, and the next at Bordeaux with 
contrary signs. Indeed the length of the pendulum by ex¬ 
periment diminishes from Figeac to Bordeaux; whereas, since 
the latitude of Bordeaux is greater tlian that of Figeac, it 
ought to increase. Perhaps since the difference of latitude 
between these places is so small, being only 13 ' 41 ", the local 
irregularities and small unavoidable errors of observation may 
be sufficient to account for this. Indeed it appears to be pn*- 
cisely of such a nature as that which occurred to the late 
General Mudge in the measurement of an arc of the meri¬ 
dian, as well as CapL Kuter at Arbury Hill; and in either 
case it would be unfair to impute it totally to errors on the 
part of the obseners or their instruments. 

The compression may now be determined by means ol' 
equation (9), thus: 

_ ^ 20919576 0*212796 

® ^ ^ 20919376-1-1850062635 x3 250751 39 0090I4’ 

£=0-008638 — 0-005455 = 0-003183= -1-. 

3142 

This compression is somewhat greater than that ileler. 
mined from the experiments of Capt.Kater, which 


The compression resulting from a eoin])arisoii of the lengths 
of the pendulum at the extremities of the arcs, namely, at 

Unst and Formentera, is or a little greater than 


305^ - 214 : 

This also occurred when we examined the experiments ol 
Cant. Kaler. 

Two more experiments* have been made which descive 
to be examined, namely, that made by Capl. Sabine at Mel¬ 
ville Island ill latitude 74 ° 47 ' 12 " N., and that at Ma¬ 
dras by Mr. Goldingliam in latitude 13 ° P 9 " N. The 
length of the pendulum at the former jdace was ascerUiineil 
to be 39*207000 inches 

at the latter 39-023380 

from which we obtain z=39*012710, // = 0*208658, 

and e = 0 * 0086372 — 0-0053485 = 0 * 00.32887 = 

On considering the results tliat have been obtained from all 
these experiments, it ap])ears that the mean cominession de¬ 
rived from all the experiments in eacli series of observations, 
is smaller than thafMeduced from those made at the extremity 


♦ The writer of chi^^Bper liad not got the ohsorvation'i of Capt. Hall, 
Mr. Foster, &c. at the liiae it was written. Tlicse will funn unather toiu 
municatioa. 


of 



itf Ihe Pendulum made hi) Capt. Kaler, M. lliot, l(iy 


of each arc. Tluis Capt. Katei'’s experiments give on the 
whole while the extremes give or a little more than 

the preceding. Again, M. Biotas give for the whole and 

0*4 

for the extremities somewhat greater. Mr. Goldinglianf s 
comj)ared w'ilh Capt. Sabine's greater than the mean of 


Kater and Biot, hut little more than Biot’s extremes. Whence 
we may infer that the coinpressicai derived from the lengtJi of 
the j)endulum at distant latitudes^ does not correspond with 
dial inferred from nu'asun'mcnts made at intermediate points* 
Tljis, therefore, lends to tlie conclusion dial the earth is not 
regular eitijer in its slriictiire, or its lignre, or in both. 

77/r comjirrssio)*, so far as liaise experiments can be depended 
upon, apprat s to hr i.r ss lo//* u dt i ivi dJi om measm rs of Ihe pen^ 
(lulnm taken at alentf the lafitude of 45“ xV. than 7e7/c// deduced 
fan mrasines obfuiucd at hn^^hir and Unvo lafiiudes combined. 
d'his is th(‘ more rt^maikabie, as from die measiireinenl of arcs 
the foufrai ij taki^s plat e, namely, that by the comjiaristjii of arcs 
not far distant from 15“ N., the compression is gieafcr lliaii 
whtai thost' at high and low latitudes are compared. It is 
shown b\ l)clam!)it that the coin])ression for the arc passing 
tliroiioh France, anti nearly bisected by the }iarallel of 4-5“, is 


about double of that derivctl from the pendulum; while 

die comjiarison of distant arcs, as those of Col- Lanibton and 
Mr. S\^aubevg, from which the Colonel finds a conipres:,ion 

of not differing much from that derived fiom the pendu¬ 


lum in latitudes considerably distant 

It is hence tnident. that no mean result will correspond to 
all places on the earth’s surliice; and as such cu) ious anomalies^ 
which, so far as we know, are noticed liere for the first lime, 
occur in the determination of the value of the same quantity 
when these different melliods arc employed, no one quadrantal 
arc of the meridian, it is piobable, will correspond exactly 
w'ith another, and the mehe^ the ten millionth part of this aic, 
which the French have ad< pteil as their standaul unit of 
measures, has no advantage over any other conventional stand¬ 
ard well ascertained. 

It is also quite clear that we can only arrive at the true 
figure and structure of this globe from the measurements of 
many arcs in almost all latitudes and longitudes practicable, 
accompanied w^ith corresponding experiments on the length 
of the pendulum. The number of operations of this kind is 
Vol. G4. No. 317. Sipt. 1821'. Y constantly 
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constantly increasing under the patronage of the most liberal 
Governments of Europe, and particularly of our own. 

We have been informed that Capt. Sabine has been lately 
determining the length of the pendulum at various places on 
the earth’s surface; which, from their accuracy and import¬ 
ance, cannot fail to be highly interesting in the inquiry to 
which we have now been directing our attention. 

Edinburgh, July 18, 1823. 


XXVIII. Introduction to the Seventh Section of Bkssel’s 

Astronomical Observations* 

fContinucd from p. lOD.j 
•t. Flexure if the Fclescopc. 

^ cflect of this flexure on the readings of the circle has 

been determined by two methods : the first is Ibunded on 
a comparison of the zenith distances of a obtained 

by reversing the instrument with those observed by reflexion 
from the surface of water; the second seems to be still more 
sure and advantageous, being deduced from a comjiarison of 
the distances of northern and southern stars measured both 
by direct vision and by reflexion, anti therefore iiiclejiendent of 
tlie reversion of the instrument. Botli methods arc indepen¬ 
dent of the divisions of the instrument; the one position of the 
instrument being in the same relation to the zenith as the 
other to the nadir; so that the direct observations in the (Hie 
position, and those obtained by reflexion in the other, de})end 
on divisions of the circle which are 180° distant from one an- 
otlier; and consequently are in both cases the same, the ver¬ 
niers being likewise diametrically opposite one another. In 
order, therefore, to eliminate the jmssible errors of division, 
it will be proper to compare the direct observations in one 
position of the instrument with those obtained by reflexion in 
the other. 

These observations have some difliculty, because the slightest 
draught of air will disturb the level of the water, and many 
are therefore lost; they rarely succeed when the wind is from 
the side of the star that is to be obseived; and consequently 
the distances of northern and southern stars are rarely ob¬ 
tained by reflexion from water on the same day. This dif¬ 
ficulty may be avoided by measuring the distances of the re¬ 
flected images of stars from a fixed point in the heavens, and 
by deducing the distances of the stars from the sums of sucli 
observed distances. 

The fixed point which I have used, not only in these but 

likewise 
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likewise in all other investigations which are founded on ob¬ 
servations with the circle, is the pole as determined by the 
mean of the upper and lower passages of a and 8 Urscc 
Minoris, This fixed point I have always endeavoured to ob¬ 
tain with such a degree of accuracy that I never reversed the 
instrument before its determination had the weight of 30 ob¬ 
servations, five of which were usually made at each passage. 
1 have thought such a large number requisite, in order that 
the uncertainty which they leave might not too unequally in¬ 
crease the uncertainty of every single observation of a star in 
the different periods between two reversions, even when there 
are considerahlymore than 30 observations in one period. This 
arrangement of the observations allows, indeed, to assign an 
e(jual value to every measured distance of a star from the fixed 
point, as the inetjiiality, which strictly taken still remains, 
thereby becomes inconsiderable; it would besides not be easy 
correctly to estimate it, as it undoubtedly does not ‘depend on 
the number of observations only. I have therefore used the 
twt) polar stars only as the means of ensuring the same point 
of comjjarison, not caring whether that point be the true iiole 
or not: the admission ot other more distant stars would have 
created the difficulty of tlrawing into the investigation other 
points of the division possibly affected witli different errors; 
an inequality of this kind was not to be apprehended with re- 
gartl to the two above-mentioned stars, as the verniers of the 
circle cover spaces of 4” 30', which are greater than the di¬ 
stance of these stars. 

The places of the pole were determined from the beginning 
of the observations to the end of 1821, by applying tlie above 
determined thermometrical correction of refraction as follows : 



Period. 

Position 

ofCircle. 

1820. March 6, 7 

7, 8 

11 

West 

East 

West 

16—17 

West 

19—28 

East 

mmsm 

West 

8—13 

East 

13—17 

West 




West S3 42 52*76 28*0 



Y 2 


Period 














Position 


14 

15 

16 
17 
IM 
19 
‘JO 
‘J1 
22 


34 

35 

36 

37 

38 


42 

43 

44 

45 

46 


1820. April 18— 




Miiv 4— 


18- 

22 

27- 

4- 

15 


Place ol tlic Pole. Weight, 

O / / ! 


33 42 59-42 

19-0 

323 8 43*36 

44-6 

33 43 00-4 

51-0 

323 8 13*37 

85-S 

33 12 59-12 

56-0 


June 

July 

Aug. 


Sept. 


Oct. 

Nov. 


27 

12 

29 

17 

I 

9 

21 

/ 

oo 


-42| Ka'^t 323 
27 West 33 
iG Eat,t 323 
32 West 33 
9 East 323 
19 West 33 
38 East 323 
U>, \\''cst 33 

31i East 323 


8 4.1-lG 40-1 

42 .57-93 83-G 

8 tl-lG 49-2 
1'2 .58-.3G 50-5 

8 K)-09 54-7 
1-2 .58-05 39-8 

8 40-G0 .52'!• 

1-2 58-57 ' 70-0 
8 H-07 ' 51--8 



32' West 33 12 .59-Gl-' 38-G 
15 East 323 8 13-03 I 15-0 


IG East 323 8 32-30 I 82-0 

25 West 33 12 .50-46 ' 83-6 


■34i East 323 8 29-54 


Eel). 1 1 • 
March 3 


■28 

•25 

26 



52-4 

45-2 

34-0 


East 

323 

8 

34-1-5 

> West 

3.3 

12 

50-08 



A])ril 
May 
J line 


20 - 

25- 

5 

25- 

9 


July 


Aug. 18— 
Sept. 8 — 

Oct. 1 — 

23 — 
Dec. 11 — 


25 West 33 4 4 2-69 

-35 East 323 9 46-21 

-23 West 33 41 3-22 

-35 East 323 9 46-06 

-17 West 33 44 2-98 

18 West 33 44 1-66 

SO East 323 9 44-.54 

■20 West 33 44 1-21 


37-5 

50-9 

44-5 

47-5 

50-0 


10-0 


33 

44 

2-73 

61-9 

323 

9 

4 4-95 

31-5 

33 

44 

2-80 

44-5 

323 

9 

47-12 

55-1 

33 

44 

5-71 

SI-0 


With 
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With regard to this table, I observe that the greater differ¬ 
ences whicli sometimes occur, as between the periods 11 and 
13, 14 and 18, 43 and 45, 44 and 4(>, can hauIJy be ascrib¬ 
ed to accidental imperfections of tlie observaaons, lot- they 
commonly agree very well, as may be seen in the journals; 
these differences ap[)ear to arise from small partly temporary, 
j^arlly permanent changes of the line of collimation. Where 
two {periods are se))arated by a line, sometbiiig in the instra- 
incnt has been altered either b} accident or by design. From 
tliese data tJie height of tlie ]>ole is found without further cor¬ 
rection for flexure, error of division and refiactitm, on the sup¬ 
position of an equal value of each [)eriod- 


1 to 3 ... 

51“ 12' .50"-80 

7 — 8 ... 

51 *81 

9 — J3 ... 

51 -92 

11 — 22 ... 

31 -32 

23 — 21 ... 

51 -70 

or> — 26 ... 

50 -92 

— 31 ... 

51 -29 

32 — 33 ... 

52 -18 

— 38 ... 

51 -59 

yj) 11 ... 

51 ‘55 

42 — 46 ... 

51 *1 t 

Mean. 

51 42 51 -456 


weight = 2*0 periods 

. 2-0 

. 4-8 

. 8-9 

. 2-0 

. 2-0 

. 4-0 

. 2“0 

. 4-8 

. 2-7 

. 4-8 

ju’obable error = + 0'''0365. 


'^riie same obser\ations lune gi^t^ the correction of the 
declinalions of my tables of the two })ole stars, oJ'wliieli I am 
obliged here to give that of a Majoi is, wliich I shall im- 

mediatcl}' have occasion to use, vi/. 

663 obserxations on the east side — O'M‘52 

782 . west side ... —0''*2J9 

from which the dcelination for 1820 follows: 

= 88° 20' r)l''-157 and 54^'\390. 


TJic reflected image of the same star has been obser\etI in 
6 t jiassages, in each from 4 to 6 times, both above and below 
the ])ole; 16 times in the eastern, and us often in tlie western 
position of the instrument- It w'ould have been impossible to 
make so many observations of this kind in about 18 months, 
were it not jiossible to sec the star likewise in the day-time by 
reflection from water. In the following table of these obser¬ 
vations the first column contains the results of the circle cor- 
lected by the refraction of iny table, and the above determined 
thermometrical correction ; the second, the reduction to 1820; 
the third, the place of tlie pole; the fourtli, the distance of the 

reflected 
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reflected image of this star reduced to 1820 from tlmt point. 
To the arithmetical mean of each series the reduction of the 
basin of water to the centre of the instrument has been ap¬ 
plied ; for the latter is 5*625 Paris feet higlier than the former, 
and therefore tlie reduction for the zenith distance z = 
— 0'*1182 tang z. 


Upper Passage. — Circle East. 


1820. 


o * 

n 

4 4 

o / 

i t 

o 

» // 

July 

12 

212 3 

43-47 

+ 6*66 

323 8 

41*16 

ill 

4 45*30 

Sept. 

21) 

4 

10-34 

-15*56 

8 

41 07 


46 23 

Oct. 

1 

4 

10*75 

—16 40 

8 

41*07 


46*72 


4 

4 

13-72 

-17 65 

8 

41-07 


44-30 

Nov. 

4 

4 

24*75 

- 23-17 

8 

43 03 

1 

47'45 

1821. 









April 

28 

5 

18*62 

—20*63 

3 

16 21 


48 28 

tX) ) 

1 

i 5 

13*33 

-20*41 

3 

46*21 


47 23 

Ma> 

:i\ 

i 5 

lH-42 

1 —13*40 

3 

46*21 1 


47 13 

June 

1 

5 

12*24 

— 14-36 

3 

4f;-06i 

1 

48 18 


3 

.') 

12*74 

— 14-22 

3 

46*06 1 

47 54 


23 

5 

11 *30 

1 — 13-32 

3 

44 64 I 

46 56 


27 

5 

12 13 

' -13-40 

3 

44 61 1 

4681 


2M 

5 

10-31 

-1347 ! 

3 

44*54 


4770 


2 !) 

5 

11-33 

, —13-56 

3 

4 4 54 ! 


47*01 

Oct. 

27 

5 

48 10 

1 -47*33 

3 

47 12 


46 41 


21 ) 

5 

48 63 

' -47-17 

3 

47 12 


45*60 



Mean - 

^ M M 


^ A 

111 

4 46*748 


Kcdiiclion of the water ba^in - - - - — 0 075^ 

Distance of the star from the pole - - —1*31) 5-610 

l>ouble altitude of the pole - - - - 103 25 41 053 


Uppc9' Passage ,—Circle West. 


1820. 

1 

1 

/ / 

0 / 

33 42 

4 t 1 

Ill 4 49 19 

June 

23 

144 47 55*2 4 

- 8 12 

57 33 

Sept. 

3 

47 ;4H*50 

1 -f » 

42 

58*57 

4804 

13 

47 37 88 

+ 3 43 

42 

5857 

48 80 


15 

47 77 

+ 10-30 

42 

58*57 

48*50 

Oct. 

21 

47 23*38 

+23-yy 

43 

53*64 

4773 


22 

47 21-6() 

+24 34 

42 

63 64 

46*20 

1821. 



t 




May 

5 

48 31 43 

' +18-98 

44 

3 22 

47’19 

8 

48 31 f)0 

+ 18-41 

44 

3 22 

47*09 

June 

13 

48 38*76 I 

+ 13 42 

44 

2 38 

49-19 


16 

48 3721 

+ 13 42 

44 

2*38 

47*65 


17 

48 37*33 

+ 13 43 

44 

2-38 

47*84 

July 

2 

48 35 33 

+ 13-80 

44 

1-21 

48*48 

16 

48 33-76 

+15-23 

44 

1’21 

4777 

Oct. 

12 

48 8-51 

+41*72 

44 

2 80 

47 43 


13 

48 7*63 

+42-08 

44 

2*80 

46-87 


21 

48 6-85 

+45-29 

44 

2-80 

48-34 



Mean - - 

- - - 

. . . 

- - 1 

111 4 47 894 


Reduction of water basin • 



—0079 


Distance of the star from the pole 

m 

— I 39 5-843 


Double altitude of the pole 

m ^ m 

- 

w 26 41-972 


Lovoer 
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I^crmey' Passage .—Circle East. 


1820. 





April 22 

215 22 7-42 

-1- 0-90 

323 8 43 36 

10^ 46 35 04 

23 

22 G’67 

+ 0-62 

8 43-30 

30-17 

May 8 

22 11 *25 

- 3-U)| 

8 43*37 

35-22 

9 

22 1()*()I ; 

— 3-36 j 

8 43-37 

30*72 

June 2 

22 11-54 

— 7*001 

8 41-45 

3(>-99 

3 

22 n G2 

— 7-20 

8 41-45 

37 03 


22 12 83 

- 7-56 

8 41*45 

30*18 

9 

22 13*50 

- 7-81 

8 41*45 

35*70 

10 

22 13 18 

- 7-851 

8 41-45 

3(>*13 

1821. 





March 27 

21 3()'43 

+30'11 

8 34-45 

33*91 

29 

21 31-()() 

+ 29-5.3 

8 34-45 

33-92 

30 

21 2908 

+ 29*23 

8 34-45' 

35*54 

,31 

21 30-08 

+ 2<8 89 

8 34-45 

35*48 

April 25 

21 48-29 

+21+>7 

9 40-21 

3(J*25 

29 

22 48*55 

+20-55 

9 40 21 

37*11 

Muy 4 

22 50*(»2 

+ 19-.30 i 

9 4(1-21 

30-89 


Mean • - 

• s • 

. * • • 

107 40 35-890 

Reduction of watei basin 

- . - - 

-0.089 


Distance of the star from the pole - - -}-1 .‘D .O hlO 
Double altitude ot the pole - - - - \{VJ 2 .> 41-417 


lA)Xver Passage .—Circle West. 


1820 . 


. 9 ' 

4 t 

1 

f > 

O r 

// 

' O / ! 

April 

14 

141 2.9 

34 58 

1 - 3-00 

33 42 

57*42 

107 40 34-10 


15 

29 

3407 

— 2-70 

42 

57*42 

33-95 


17 

29 

35-07 

- 2-18 

42 

57*42 

35-4 7 


28 

29 

33-9f) 

4 0-84 

43 

0-01 

34-79 

May 

3 

29 

33-34 

+ 1-94 

43 

0-04 

35-24 


24 

29 

2S-3(J 

+ 0-11 

42 

59-12 

35-35 

June 

21 

29 

25-29 

+ 8*15 

42 

57*93 

35-51 

1821. 








April 

21 

31 

3-2.5 

—22 04 

44 

2-(i9 

37*92 


22 

31 

3-10 

—22-41 

44 

2-09 

38-00 


24 

31 

2 05 

—21-93 

41 

2*09 

37*43 

May 

5 

30 

58-2(;! 

-19-09 

44 

3-22 

35*95 


15 

30 

58-21 

-10*91 

44 

3-22 

38-08 

June 

12 

30 

51-50 

—13-J8 

44 

2*98 

35-01 


14 

30 

53-54 

-13*41 

44 

2-98 

37*15 


10 

, 30 

52*43 

— 13-42 

44 

2-9B 

36*03 

July 

o 

1 30 

51-87i 

-13-70 

44 

1-21 

30-90 



Mean 

- - - 

- 

- - 

1107 46 3(; i)0l 


Reduction of the water basin «... —0089 

Distance of the star from the pole - - -j-1 39 5 843 


Double altitude of the pole - - - - 109 25 41 815 

The deviation of these determinations of the altitude of the 
pole from the one obtained above by reversing tlie instru¬ 
ment, proves a sensible Jlexurc. Supposing it to be of such a 
nature that it might be counteracted in every position of the 
telescope with regard to the horizon, by applying invariable 

counteiv 
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coiiiUerpoisos, the correction of' tlie result of tlie readings of 
tlie circle u arising from this cause, l)ns tlie following form: 

a sin (« f 1° 33')+ i cos (//+ 1® 33') 
aiul ihe comparison of the five determinations above given 
produces a= + probable error = +0"'1008 

b = ‘hO *2025 , . - . ±0 *0557 

and next the altiliule of tlie pole free from the error of flexure, 
;nul therefore only alfectetl by the errors of division and re¬ 
fraction, = 5'!*° 42' 50"’783, witli the jirobahie error +()''*0455. 
'I'he probable errors here given arc founded on that of'a jiassage 
observed by reflexion from water =r 0^^*7277, as the above obser¬ 
vations trive it. 'I'lie ameemenl of the valuesof the altitude of the 

O ^ cS 

pole obtained by t!u‘ single sots of observatitins, is as follows ; 

By reversing tlie iustrunu^nt .... 54^ 42' 50'*814 

S Ujiper Passage East .... 50 *720 

- West .... 50 *942 

Lower Passage Last . . . . 50 

-M^esl .... 50 

The other method for lU^terniiiiinir flexure I have carii(‘d 
into effect by combining the observations oi’ cc IJrStC Minou\\ 
with 69 western and 55 easti'rn observations ol* 9 soulliorn 
stars. The distances from the pole of these 10 stars 1 Jiave 
found for the year 1820 as I’oilovv: 


Ob‘*t*r\atioiis by dirwt Vision. 

'Dist luuv Aool V 

I till' I’oif. y< 


Obsoi vations l»y liciK'xion. 


Distance ^ Hediic- 
froin tlic Pole. ^ lion. 


a Ursa: Mm. V . 
L.o\^ cr Passiijie ^ 1 
a. Uis» Min. t ' 
Upper l*ass.i<5C ( | 


^ Uconis 


^ Leonis 
? llootis 
« Pegasi 


a Lconis 
a Opiiiuchi 


o- Lconis* 


a Serpentis 


East 

AVesl 

East 

West 

East 

West 

Isast 

West 

East 

West 

East 

West 

Eabt 

West 

East 

West 

East 

West 

East 

West 

East 

West 


o 

ry>i 


‘20 54-157 
54-390 
39 5-843 

5 610 

35 16-31 9 

16*46 17 
'25 l7*yo 13 
18-34 17 
29 38 00 8 
37-77 10 
45 38 96 19 
3923 lv5 
49 1 90 22 

1 94 
9 24-48 22 

24-60 '2H 
18 2*.52 n 
2-42 21 
59 7 28 7 
7-60 14 
0 3 24 21 
3-04 31 


West 

East 

Wost 

East 

West 

i:asf 

West 

iCast 

West 

East 

West 

East 

West 

East 

W’est 

i-:.ist 

W'est 

East 

West 

East 

West 

East 


' o / // 

252 13 23939 

21 - 104 
24H 55 12*106 
13*252 
176 58 5872 
[ 59 64 

176 8 56*54 
56*77 
175 4 37-63 
38*69 
174 48 36*59 


I248 55 
176 58 
!i76 8 


174 45 

173 24 
173 16 

167 35 
107 34 


37-49 
12*64 
13*31 
51 52 
51 30 

12 69 

13 35 
6 76 
9-37 

13-77 

15*41 


,-i-o OSO 

-f i>0S9 

i4-o 079 
j -0079 
11 -009 
9 _ o 09 
10' —0*i0 
8 -010 
10 — 0*10 
n'-o*io 

7 —0*10 

4 —0-10 
0 -0*10 

I—0-10 

8 —0 J1 
6 -0-M 
8 ,- 0*11 
6 - 0*11 
3,-0-13 

5 -013 
6-0*13 
5 -013 


• The observations taken by reflexion of this and the following star are 
Komcwhiit less accurate than the rest; it was necessary to open the lower 
side shutter, which remained closed wlicn Ijiglicr stars were observed, and 
thus diminished the draught of air. The 
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Tlie sum of the distances from the pole, measured by direct 
vision and by reflexion, is the supplement of the double alti¬ 
tude of the pole to 360°; but it is to be corrected for flexure- 
llejice I find 

a = +1"’0646, probable error = + 0^'*0S63 

i=-f 0-3175 - - ±0-04'83 

The altitude of the pole free from the error of flexure is 
= 54° 42' 50"*7yi‘5 with the })robable error +0"-0911. The 
l>asis of this computation is the probable error of a direct ob¬ 
servation = 0"-7613, and tliat of an observation by reflexion 
= l"-026; from which follov^s that of the double altitude of the 
])olc from a observations of the first, and n' of the second kind 

__ , ^ ( 0 ''- 7613 ) , ( 1 ^ 026 )^^ 

— V » ■ ■ ■ -r -;;- i • 

t a a' y 

The following table conUiins the single results with and 
without the correction, as also tlie ju’obable errors. 



l)oul)ic niuor- 

Prol)iihlc 
*1 ^ 

Corrct‘tcd 


ict'tcd Vltitudc 

Altitude of 


ol‘ the Pole. 

iMTor. 

( 

the Pole. 

a. Ih'sa' Minor!s ( 

lOJJ 25 !l'-8l5 

J 0-1819 

42 56-70 

Lower!\issage. \ 

11 -4 J 7 

1 0-1819 

50-92 

a 1 Jrsu* Miuoris f 

41-972 

0-1819 

50-71 

Upper Passage. ( 

41-059 

0-1819 

50-74 

6 Lconis 

45-06 
‘ 43'9^1 

0-4118 
: 0-3886 

51-00 

50-87 

/3 Lconis 

45-66 

44-99 

0-3870 

0-4070 

51-35 

51-29 

5 Bootis , 1 

44-47 

43-64 

0-4219 

0-3919 

50-67 

50-66 

a Pegasi 

44-55 

1 0-4260 

50-71 

43-38 

! 0-5493 

50-52 

y Pegasi 

45-56 

0-4493 

51-22 

1 14-85 

1-0423 

5 1 -26 

u Leonis 

14-1 1 

0-3973 

50-18 

44-21 

0-4428 

50-92 

ot Ophiiichi ^ 

44-90 

44-34 

0-4292 

0-4493 

50-89 

50-96 

O' Leonis 

46-09 

0-6584 

51-41 

42-66 

0-5018 

49-99 

a Serpentis -f 

43-12 

0-4505 

49-92 

41-68 

0-4787 

49-50 


The mean agrceinent of the result is obtained by both me¬ 
thods ; and the great number of observations from which they 
Vol. 64. No. 317. SepL 1824. Z have 




178 


Mr, J, Farey ow the Velocity of Hound; 

have been derived lead us to expect that no considerable un¬ 
certainty remains with regard to the quantity of this element, 
wliich affects all determinations; for the following calculations 
I shall adopt sin (u 1® 33') + 0"‘26 cos (w-fl® 33'); 

and from this formula the above given corrections of the single 
sets of observations have been deduced. 

[To be contimietL] 


XXIX. On the Velocity of Hound; and on the Encki: JHanvi, 

By M^.John Fahly. 

To the Editors oj the Philosophical Magazine and JoianaL 
Gentlemen, 

¥ HAVE felt much gratified by the perusal of I)j’. Grc- 
gory’s late Experiments on the \'elocity of Sound in 
p. 401 of your last \oluinc; his practical Rule den\etl fiom 
w4iich, may I think })rove of great use on many occasions; and 
in the mean time, until the Doctor’s leisure will enable him 
to complete his proposed series of Experiments, I beg to pre¬ 
sent his practical Rule for calculating the \\4ocitv of Souiul, 
in a somewhat simjder form than it is delivered in jx 111, ami 
to show its agreement with the mean results of all his Ex¬ 
periments; one of w^iich, at 59'^ tif tem))eraturc, vi/. 111! feet 
(not 1113 as printed in j), 407), and another at vi/. 111."? 1 
feet, have I find been omitted to be [nought forv\ards, and in¬ 
cluded in the average velocities in his Table, but which now 
I have supplied. 

Rule.— To the constant number 1082*7, add half the num¬ 
ber of degrees of EahrcnhexCs scah\ at tlie time of ob¬ 
serving any distant Sound, the sum wtl be the xelocity in 
ferty of its transmission through the air, in the clinuito of 
London. 


Tciapcrature, i Pleasure, 
FalircnhciUs | inliuhcs 
Degrees. f of Mercury. 



1 Observed 
Velocitv ill 
I'eet. 

\ tlocit}, 

^ laldil.iteil 
by the Temp. 

// 

it 

1094*2 

1096*2 

1099*2 

1099*2 

1102*0 

1100*2 

1107-7 

1105*2 

1110*1 

. 1112*2 

1112-0 

1 1112-7 

11151 

1114*7 

1116-1 

1 1115-7 



According 
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and on the Encke Planet. 


According to this Rule, a temperature of 118®’6 would be 
necessary lo produce a velocity of 114*2 feet per second, as 
given by Ur. Uerliam’s Experiments, and adopted by New¬ 
ton, but certainly his Experiments were not made at so high 
a temperature as this. 

1 have in column 2 added tlie mean pressures observed in 
Dr.Gregory’s Experiments, in order to examine, whether they 
would appear to bear (as it is evident they do not) any such 
relation to llic vt'lociiies, as seems indicated by Mr. Ivory in 

})age 42(> of the same volume, by the expression *1/32^ X / x 
or its equivalent 6'5if9 ^ for the velocity, in feet, of Sound 
j)cr second; I being the height of a supposed homogeneous 
atnios])hcre, in fect- 

Now since mercury is about 11,262 times tlie weight of 
air, in u mean state, at the eartlfs surface; we have / = X 
11262xwi; ?}i being the height in inches of the barometric 
Column of mercury, balancing such an atmosphere: and the 

above expression becomes, 200*63 w, = the velocity of 
Sound per second, in feet. 

The pressures, or mercurial columns ??/, being the same, viz. 
29*82 inches, wdien iliG greafesf and when the/ms/velocities 
were observed by Dr. Gregory (the difference being 21*9 feet), 
it secJiied useless for me to calculate, in a fiftli column, the 
Velocity of each of his observations, by the formula last men¬ 
tioned: I will do so, however, for t/ie mean of all the Doctor’s 
observations, as to piessure and velocity; and these I find to 

be 29*79 inches, and 1107 feet. Accordingly 200*63 X ^/ 29*79 
= 1095*3; which is 11*7 feel less than the mean of the ob¬ 
served velocities. 


If by this same formula we calculate, what must be the 
})ressure, to occasion a velocity of 1142 feet per second, we 



114*2 1*^ 
200-t)3‘ 


— 32*40 inches; which is a barometric pressure. 


not less excessive, than we have just found the temperature to 
l)e (according to the first of these Rules, which are but em- 
])irical ones) for producing this velocity, which so long lias 
been received as the mean velocity of Sound. 

If we compare in p. 414 Mr. Goldingham’s Temperatures 
with his velocities, we shall find his minimum temperature in 
February, but his least velocity in December; and again, his 
maximum temperature in May, but the greatest velocity in 
July; whence it is manifest, that no Rule on the same prin¬ 
ciple as Dr. Gregory's wherein the velocities are directly as 
the temperatures, can be applied to represent the velocities of 
Sound at different seasons, at Madras, 

Z 2 


On 
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On comparing the pres:iures at Madras witli the velocities, 
a principal minimum of pressure appears in May, and an in¬ 
ferior one in December; also two almost equal maxima in No¬ 
vember and January, instead of one least velocity in Decem¬ 
ber and one greatest in Julj', as above mentioned. Also, in 
the Table given in p. 1 78, between 35° and 45° of Temperalure, 
the pressure decreases *32 inches, whilst the observed velo¬ 
city increases 5*7 feet; all which show the velocities, not to be 
in the direct sub-duplicate ratios of the ])res.sures, although 
Mr. Ivory aj)pcars, in p. 426, to consider that this assumption 
‘‘ agrees sufficiently well wath ex))eriment— perhaps this 
able mathematician, whose communications do so much ho¬ 
nour to the pages of your Magazine, will oblige me and others 
of your Readers, by detailing ilie Experiments to which he 
alludes, or otherwise illustrating the subject. 

I consider it very fortunate for Astronomical Science, that 
the discovery has been made by M. Encke, of a Comet, 
moving in an orbit with so small a major axis, as in my hum¬ 
ble opinion, well to entitle it to be designated xXwFmcLc Planet; 
and 1 am particularly pleased that its sensibly tlecreasing pe¬ 
riods of revolution, has drawm tlie attention of A/. Mussolti 
(see p. 457 of your last volume) to consider the effects of a pe¬ 
culiar and very rare atmosphere of the Sun, as most probably 
occasioning, by its resistance to this planet, wdien in perihelio, 
the obvious loss of part of its motion on each return. 

I think it extremely probable, that llicre are several other 
small planets, having rather cxcentric, although not large or¬ 
bits, yet undiscovered, but wath w hich tlie laudable vigilance 
of astronomers will ere long make us acttuainled; and that 
the different degrees of approach of these to the Sun, when in 
perilielio, considered in connection with their periodic ilecreasc 
of orbit, respectively, will fully demonstrate the existence and 
tlie law of density and resistance of the solar atmosphere- 

I am sanguine also in thinking, that the multitudes of Sa~ 
tcllituhc whicli revolve round our planet *, in orbits which 
though considerably excentric, do not probably carry them 
beyond the orbit of the Moon, will ere long receive attention 
from astronomers; by the united labours of two or three of 
whom, the periodic return of some of these might be 

ascertained, and tlie length of course which each one periodically 
makes through the higher part of our atmosphere, whilst ex¬ 
hibiting the appearance of a sliooting Star, might he deter¬ 
mined ; an<l its accelerated periods of return to perigeo, might, 
on similar jiriiicijiles of calculation to those lately applied to 

* See val. Ivii. p. 346, \ol. p. 


the 
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the Encke Planet, be reconciled with the density and resist¬ 
ance of our atmosphere, at the part traversed; whereby the 
theory of partially resisted planetary motion, in general, as 
well as the height uiid constiiution of our atmosphere, would 
receive imporUmt illustration. 

In p. 850 of your 57th vtiliiiiic, 1 have endeavoured to point 
nut an iinportaut use which might immediately be made ol‘ 
the shooting Stars, in accurately settling the longitudes of 
pliices on Land : and 1 beg in coriclnsion here to mention, 
fhr imtantaneous xunihliini^ of these shooting Stars, and of 
satellitic Meteors, generally, on their the oxygvnom 

limit of our atmosphere, as phaeiioniena, capable of being 
j)ivtly accurately observed, by two or three observers acting 
in concert, at places rather distant, whose relative positions 
were known, trigonometrically; and to hint at the importance 
which it iniglit prove to science, to know the height oj' thi$ 
oxygenous limits under the various circumstances of IVessure, 
Temperature, Moisture, Isleclrical State &c, of the Air. 

1 am, gentlemen, 

Your obedient servant, 

lIoTvIaiuI-street, July 3, 1824. JoilN EaUKY. 


XXX. Observaliuns o}i the Tucclfth Bool of' Buclid, By 

J. Walsh, Ksq, 

“ This 1 say to encourage those who arc not far gone in these studies, to 
use ii\trc[)i(IIy their own judgement, without a blind or a mean deference 
to tlic hcNt of inatlu‘nuilielans, who are Jio more qualified tluin they 
arc, to judge of the simple appreliension or the evidence of wliat is 
delivered in the first elements of the method.”—Berkley, Defence of 
J^'ree 'IVunJi.ing in Alathvmaticsi' 

TT is true, the man wdio knows not A from 15 perceives as 
^ clearly the first principles ol'geometry, as the most expert 
analyst. It dtjes not retjuire the aid of deep science to })ei- 
ceive tiiat the whole is greater thtin its parts; or that the line, 
whicli is the shortest distance betw'een two points, is a straiglit 
line, that it does not bend more to any one side than it does 
to atiy other. But some one, not satisfied with the immediate 
evidence of his senses, that a straiglit line is shorter tlian any 
curve line terminated by the same two points, thinks he can 
jH'ove the proposition in this way:—He makes the straiglit 
line the base of a triangle, having its vertex in the curve line, 
then the sum of tlie two sides of the triangle is greater than 
its base; in the same manner he makes uie sides of the tri¬ 
angle the bases of other triangles having their vei'tices like¬ 
wise in file curve line, and so on; then he thinks he has 

proved 
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proved that a straight line is tlie shortest distance between 
two points, notwithstanding that by such a way of reasoning 
the same proposition would always remain to be proved, that 
a straight line is the shortest distance between two points. I 
shall observe that, exactly cn a similar ground of rcasonijig, 
if the curve line be made the base of a triangle, having its 
vertex in the straiglit line, then the base or curve line is less 
than the sum of the two sides; and if the sides be made the 
bases of other triangles, having their vertices also in the straight 
line, and so on as befoi*e; then it would appear that any 
curve line is the shortest distance between two points. To 
attempt to jn'ove that a straight line is the shortest distance 
between two by any iiitermetliate propositions, is to 

attempt to prove that the whole is greater than its part: it is 
to attemj)t to prove, in fact, that a straight line is a straight 
line. It may be objected here, perhai)s, that the calculus of 
variations proves the proposition under consideration. I shall 
observe, in reply, that there seems to be a lack of intimate ac¬ 
quaintance with some of the results obtained by it ninoJig all 
the writers on that calculus, Tliis will appear by an extract 
from the Calculus of Functions of Lagrange, page 475:— 


L’equation gciicralc donne tout de suite 


// 




a line 


constanle; d’oii Ton lire et de \{i ij = bx-\-Cj b et r etant 

deux conslantes arbilraires; ce qiii est Teciuation geiierale <le 
la ligne droite.” The result here obtained is, that for all the 
points of the axis of .r, which axis is the straight line lenni- 
nated by the given ]^oiiitS 5 for all llic values of .2-, the C(3-ordi- 
nule of the shortest lino has a determinate magnitude; there¬ 
fore, the shortest line between two points cannot pass but 
through one of iheni- Such is the absurd conclusion to wJiich 
the reasoning leads. Whether the dcl'ect is in the reasoning, 
or in the calculus, I shall not now inquire. Quite the re¬ 
verse of this is the binomial calculus, wdiich is very explicit 


on this subject. 


The binomial of any curve line is 


— dx-, 
y 


and in the case of maximum or minimum, —- is nothing; 

then n is nothing and^ is nothing. The calculation does not 
go further than to show that tins happens when .r is nothing, 
and when x becomes the straight line terminated by the points; 
px'oving only, that the shortest line must pass through tJie 
given points ; thus ending at the point at which we set out, 
and leaving the mind to shift for itself in determining, among 
all lines terminated by two given points, which is the shortest. 
I interrogate the binomial calculus on the shortest distance 

between 



183 


Mr. J, Walsh ou the Tivcljih Book Euclid. 

between two points; and it leads to the conclusion, that it can 
only he determined by the immediate evidence of tlie senses, 
that science cannot uftbrd any aid. 

TJie man wlio knows not A from B, perceives as clearly as 
the most expert analyst, that when a straight line intersects 
any one of two parallel straight lines, it will intersect the other 
also, produced, if necessary. The mind is mediately led to 
this perception, by tlie idea that a straight line docs not bond 
more to one side llian to another. But some one more deeply 
read in science, not satisfied with the immediate evidence 
of his senses, thinks lie can prove the axiom mediately. He 
talks of functions and homogeneity: he says angles aie num¬ 
bers, and that lines are not numbers. And then lie thinks he 
has jiroved by numbers and liomogcneity,that two straight lines 
that are not parallel to each other will meet when produced ! 1 

cannot perceive the real tendency of such reasoning. It is se¬ 
verely reprehended by the illustrious Newton, page 17, Motte’s 
IVanslation of the Principia: Relative quantities,” says he, 
are not the quantities tlieniselves whose names they bear, but 
those sensible measures of them (either accurate or inaccurate) 
whicli are commonly used instead of the measured (|vuintities 
themselves. Those do defile the parity of mathematical and 
philosophical truths, who confound real quantities themselves 
with their relations uikI vulgar measures.” Surely angles 
are no more numbers than are slicks and stones. Physics 
iiKjuires into the nature of tilings; geometry into their rela¬ 
tions. No magnitude can enter into calculation, but througli 
its relation to some arbitrary base of coinjiarison. Tlie first 
axiom 1 have here noticed is, that the whole is greater than 
its part. The second, that the shortest distance between two 
points is a straight line. This axiom, though more complex 
than the first, as depending on it, yetis not suscejitible of any 
proof beyond the immediate evidence of the senses. The 
third, that when a straight line intersects any one of two 
parallel straight lines, it is not parallel to tlie other. This 
axiom, though more complex still than the second, as de- 
pentllng on the second, is notwithstanding incapable of any 
proofj but what is presented by our perception of a straight 
line, that it does not bend any more to one side than it does 
to another. Here I would be understood to avoid all dis¬ 
cussion about the meaning of words. If I know the idea the 
word is intended to impi'ess, I care not whence it was derived, 
or why dillerent niitioiis make use of different sounds to im¬ 
press the same idea. My object is to free the first principles of 
geometry from sophistical cavilling; principles that are as 
evident to the illiterate, as to the most profound mathemati¬ 
cians. The 
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TIic first proposition of the tenth book of Euclid says, “ If 
from tlie f^rcater of two unequal magnitudes there be taken 
away more than its half, and from the remainder more than 
Us half, and so on, there shall at length remain a magnitude, 
less than the least of the proposed magnitudes.” Tliis pro¬ 
position, on a slight view of it, appears very specious. But 
by examining it more deeply, wa shall perceive that it assca'ts 
the absurdity, that a magnitude is less than itself. In effect, 
let any indeterminate magnitude be the greater, and any in¬ 
determinate part of it be the less; then, if from the greater 
tlicrc be taken away more than its half, and from the remain¬ 
der more than its lialf, and so on, there shall at length re¬ 
main a magnitude less than any indeterminate part of the 
whole: but the remaining magnitude is an iiulelerminate part 
of the whole; therefore there shall at length remain a mag¬ 
nitude that is less than itself. Such is the true nature of llic 
absurd lemma of the ancients, and of all similar jirojiositions. 
And such is the nature of the sophism, by A^llich Eucliil has 
attempted to demonstrate the chief jiiopositions of the twelfth 
book of his Elements- 'The properties of the circle, sphere, 
cone, and cylinder, were deduced by analogy from the like 
properties, demonstrated to belong to figures bounded by 
straight lines and plane surfaces. These properties, with 
regard to tlie round figures, aie demonstrated algebraically 
by tlie binomial calculus ; but they are not yet demonstrated 
by elementary geometry. 

The excrescences that have accumulated on the sciences of 
geometry and algebra shoulil be pruned ;—sciences that liave 
tended more to tiie advancement of society than all others. 
They should be freed from all empirical reasoning. They 
should be placed before young mathematical students in their 
real state, that their judgenu nts may not be warped, and that 
aspiring genius may with the more effect exert itself in tlis- 
covering the yet latent principles of these sciences. 

Cork, Aug. 2, 1824. J. Wai.sii. 


XXXI. Decas novarum Playtaruin Succuleiitarum; Aufo^e 
A. H. Haworth, Hot. IjUin.Lond. — Soc. lionticxdt.Land .— 
necnon Soc. Cccsar. Nal. Ciuios. Moscovic7isii>Socio^^c,l^c. 


To the Editoi'S of the Philosojducal Magazine and Joxa nah 
Gentlemen, 

tlEREWlTH I have the satisfaction of forwarding to you, 
^ for your Magazine, a pretty complete description of ten 
new species of succulent plants, belonging or allied to tlie genus 

C) assula 
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Crassfda of Linnaeus, which have recently been discovered in 
tJie wilds of Southern Africa, and sent to the Royal Gardens 
of Kew by one of His Majesty’s most successful botanic col¬ 
lectors, Mr. Bowie, whose enterprising spirit has not only de¬ 
tected, but successfully forwarded to those ricli gardens in a 
living state, more succulent plants than any individual now 
existing. 

Another new succulent plant allied to Aloe^ I have called 
Bowiila qfricana; thus endeavouring to hand down the name 
of this meritorious discoverer, in one of the Alricaii plants which 
he alone has found, to the botanists and travellers of future 
days; a compliment he well deserves and has so arduously 
earned. Of this new genus, now blooming ibr the first time in 
Europe in our gracious Sovereign’s delightful collections at 
Kew, I hope to be able to send you a complete description 
ibr your next Magazine, favoured, as 1 have evee been in my 
endeavours to advance the investigation of the succulent plants, 
by my kind friend W.T. Alton, Esq., the able conductor of 
tliose celebrated gardens. 

And I remain, gentlemen, 

Witli respectful esteem. 

Your most obedient servant, 

HieKca, Sept, 1824. A- H. HaavoRTH. 

Classis et Ordo. Pentanuria Pentagynia. 

Kalosantiies Nob. in Jtcvis. PL Succ. j). 6. — Dietrichia Pratt, 
jh'ch. d. GcwlichsJx. n. 449.— Crassula Jb^W7^. 

inflorescentia involucraliin subcapitala. Corolla 5- 
(ida, infundibuliformis, laciniis tubo triplobrevioribus. 
Caetera ut in Larochea genere, Crassulave. 

Planta' Africans valde succulentm, foliis opposite de- 
cussatis. 

hiconvexa. K. (convex-leaved) foliis angustioribus linearibus 
1. supra subtusque distinctc counexis. Florcbat Julio 
A.I). 1824, in llegio Horto Kowense. G. H. ^2 - 

Obs. Affinibus minor, in omnibus atque graci- 
lior, foliorum marginibus cartilagineo-aspcriusculis. 
Flores emortuos post florescentiam duos insuper vivam 
plantam solum vidi terininales altcque tubalos (affinium 
more), tubo calyce duplo longiorc. Sfyli in sicco (an 
semper ?) usque ad apices quasi coadunati. 

Prope Crassulam capitatam Lamarckii, inEnc.MetJi. 
(quae bona species) locanda, sed duplo plusve minor 
quam ilia. 

Obs. In the year 1821 1 published the genus 
VoJ. 64. No. 317. Sejif. 1824. A a thes 
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ihc$ in the Rcvis, PL Siicc.^ not being tlien aware of 
some of the same plants having been given by Trat- 
tenick under the name of DwY/ zcZ/za in 1812, nor that 
the name of Dictrichia itself had been given to other 
plants by Raeuschel in 1797. Wherefore the name of 
Kalosanthes may remain. The genus is sound, and I 
suspect will differ from iMvochca in the formation of 
the stigmata, but witliout recent flowers I cannot say to 
wJjat extent: from every other it is far apait. 

Crassui.a Linn. 

Injlorcscentia cymosa. Coiolla /5-pelaloidea ex- 
paiisa, s. campanulatini crecta, laciniis basi ipsa*, soliim 
coalitis imbricantibus. Gci'inina 5 cum stylis contiiiu- 
aiitibus subulata, 

Sufirutices s. Herbm succulenla", eCa)>iteBoiue Spei 
praecipue; foliis (paucis exceptis) opj)osi(e deenssatis, 
corollis albis, roseis, kitcis\e.— Noh. in lievis. PL Hun. 
p. 9- 

bipJanata. C. (flat-leaved) ramosa, foliis subercclis laevibus su- 

2, bulatis acutis, utruujue planis, subtus subcanaliculatis. 

Floict Septcrab, O. H. . 

Plantae jnvenes, scnii]iedalt‘s hcves erectac; at fert^ 
floriferas solum vidi /ineAugusti A.D. 182k Rami sub- 
patentes teretes, acre aj>erto rufcsceiites. Folia semun- 
ciam longa, suj^criora erectioia, inferiora subputentiti, 
internodiorum Jongiora. Flores terminales in cymis 
capitatis paucifloris afTiniuni more, incipientes inaper- 
tos solum vidi. Btatfcec fere ut in Cr. ucutifolla 7J)r- 
raJuL at majores. Corolla ijiuxjue afllnium, petal is ob- 
longo-ovatis filamentisejue iiiveis, Anihcrec crassa* ob- 
tuso-cordata3,longiores (juam latae, (in ]enle)riiberrimca\ 
Ordinaria sqnamula (juadrata minutissiina luteola. 
Pollen non vidi- Prope Cr. acutifoliani lucanda. 
bihracteata. C. ((louble-bracted) cffuso-deciimbcns, radicans: 

3 , foliis subulatis expausis suj)ra plains sulcatisve,bractaeis 
pedunculi communis semper diiabus. 

Floret Aug.—Sept. G. H- ^2 • 

Ohs, Suffrutex dodrantalis glaber dumosus. Folia 
perfollata acuta, viridia, exius convexa, sa^pius supernc 
canaliculatim eoiicava; expansa, sive incurva, seu in- 
curvo-recurvula, vel in senectiite recurva, internodio¬ 
rum longiora, subuncialia, Floics miiiuti, primo ttr- 
minales, mox lateralcs, pedunculo communi 4-5-un- 
ciali, ct per Jeiitem lincolis punctisve longitudhialiter 
ionfluentibus notato, supra medium bibractealo. Biac^ 

ieee 
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tea; minutac lato-subulatce supra sulcata? pedunculo 
adpressae. Alia? quoque adsunt bracteolac minutissinia? 
per paria, ad dichotomiarum basin, ut in affinibus. 
Calyx parvus 5-partitus campanulatus, foliolis parabo- 
Heis viridibus, apicibus acre aperto siepe plus minus 
Ibscis, purpureove-fuscescentibus. Corolla campanula- 
ta 5-parlita iilvea, laciniis crcctis late ovatis obtusis, basi 
solum coal ills, unoque latere aliquantillum imbrican- 
tibus. Stamina 5, filanienta nivea, corolla parum 
breviora, antlieris j)olIinii'eris sulphureis; dedoratis 
ibscis. Sfi/li (cum germinibus) obpyriibrmes, extus gib- 
bull, iiUerue planiores. Sqiiamula ordinaria, brevis, 
emarginatini sublunuJif'ormis si optime visa per lentem. 

Obs. Iolanta parum variat, ut fere omnes succu- 
lentic plantm e sjiontancis scniinibus ex Africa ortis. 

oL. minor: sa'pe rufescens: foliis superne minus sul- 
catis jilanisve, subinde sublus rufo-punctatis. 

major: virescens: foliis superne smpius siilcatis, 
su'pefjue rufo-punctatis, ramulis paulo - longioribus 
qiiam var. a. 

Obs. lh‘a?cedentla ffinis, at Crassulac acutifolia? proxi- 
ina, sod muJtb major, robustior, et inde erectior; nec- 
noii niliiloiniuus omnino decumbenter-radicans uii- 
dlque; rursumque assurgentibus ramulis. In Crassula 
acutifblia ]?edimculi communes gerunt semper brac- 
Icarum duo paria remota, infra dichotomiam, et par 
alium, dichotomiam ainjdectens. Verbo tenus, hme 
[ilanta sjiecifico nomine solum, ab affinihus proximis 
certissime distinguitur. 

filicanlc. C. (thrcaily-stemmed) cfFuso-dichotoma: foliis pa- 
4'. tenli-recurvulis parvis; ramis radicantibus filiformibus. 

Florebat in Regio Horto Kewcuse autumno 1822. 
G. H. b - s. (?. 

Obs. Fruticulus vix scmipedalis ramosissimus de- 
bilis: sive Herba 2-3-ennis, acre aperto rubescens, 
Jlami ct ramuli tenuissimi teretes, erecto-effusi decum- 
beiites intertexti, et undicpie alte radicaiites, elongatis 
simplicibus libris. Folia adulta lanceolate-subulata 
4-5-lincaria, patent! - parum - recurvula laevia viridia, 
sive rufescentia, inlernodiorum sub longitudine; subtus 
convexa; juniora confertiora incurva subcanaliculala. 
Flores subeymosi terminales exigui pentapetaloidei albi, 
stellatim expansi, pedunculis longitudine foliolorum 
bractcaccorum. Stamina filameiitis quinque, antheris 
pollinosis luteis. Siyli totidem quinque. 

A a 2 
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Frcecedentibus multoties minor, sed fortasse afiinior 
Crassulae acutifolise. 

Ceetera non examinavi. 

revolvens. C. (recurving-leaved) foliis linearibus macris 

5. acutis revoluto-reflexis arcuatisve subdistantibus: cau- 
libus gracilibus longulis subramosis. 

Floret autumno, ni fallor, apud Kew. G. H- ^ - 

Ohs. Suffrutex gracilis fere pedalis tantillum ramu- 
losus, ramulis erectis subfiliformibus et per lentem pu- 
berulis, at per setatem cum debili caule decumbentibiis 
plus minusve. Folia basi, quasi coiinnto-tumidula, 
utraque plana, sivc inferno aliquantillum tumidula, re- 
mota, vel sine dubio inter remotos iaternodiorumepu* 
longiora- Flores ni male memini (necnon apud Kew 
audivi) parvi albi, in capitulis densiusculis tcrniinali- 
bus; sed non examinavi. 

Fortasse ad Crassulam fruticosam Linna?i accedil 
proximain, sed caulibus corvi calami loiige tenuioribiis, 
nec “ digiti crassitie,” ut in Cr. iVuticosa. In alii'' 
characteribus proculdiibio longc recedit* 
rotimdifolia. C. (round Orpine-leaved) subherbacea s. per- 

6- ennis; crecta: foliis petiolatis subrotundis firmis paii- 
cidentatis, imis integerriniis. 

Florebat in RegioTIortoKewense autumno A.D.1822. 

Obs. Caules simplices terctes crassi virides fere ut 
in Sedo Telei>hio Linn., at minores, humil lores. Folia 
opposita cxpaiisa orbicularia crassa nitentia subglauca 
viridiave, internodiorum longiora; ima magis rotun- 
data Integra vel quain caeteris integriora, planiora; 
superiora, supra inflexo-concava ovato-rotunda tri- 
plinervia sescuncialia in petiolos 3 -lineares supra 
sulcatos sensim desinentia; superne sjcpe obsolete den- 
tata, sive subrepando-dentata: ad lentem ldcenH|iic 
tenuissiinc pallido marginulata. F7o?rs parvi albi in 
capitulis cymosis terminalibus. 

Cmtera non examinavi. 

Globulea- ^ob. in St/^iojys. Succ. 60- — Aliornm 
Crassula. Corolla petala 5 inaperto-erecla, apice glo- 
bulum sive glandulam cerinam ferentia. Ccctera ut in 
Crassula. 

tmpressa. G. (impress-dotted lance-leaved) acaulis: foliis 

7- lorato-lanceolatis viridibus impresso-punctatis, punctis 
magnis sparsis numerosis. Florebat in Regio Horto 
Kewense autumno A.D. 1823. 

Obs. Habitus Turgosiac pertusae Nob. in Revis. 

PL 
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PL Succ^ p, 14 et p, 291. Folia subquadriuncialia 
crassa cespitosc decussata, ima saepc glandulose sub- 
ciliata, ciliis (per lenlem) albis falcatim recurvulis. 
Scapus bracteatim £bliosas subpaniculatus,ramulis dense 
capitulatim cymosis ; floribus parvis pallidis. 

Csetera non examinavi. 

^ mmo7\ diiplo, impressis punctis obsoletioribus. 

Obs, Sectionem novam formavit, foliis lonceolatis, 
loratisve. 

airopiopttrca. G. (The dingy purple) foliis oblique cuneato- 

8. obovatis cultralis atropurpureis; scapo caulcve flori- 
fero longissimo paniculate. 

Flor^at in Regio Horto Kewense A. D. 1824, 
Augusto mense. G. H. . s, ^ . 

(yhs, Caudex s. caulis 3'4-entalis. Folia fere ut in 
Crassulii ciiltrata Linn., at aercaperto plus minus atro- 
purpurca. Flores dense glomcrati in jianicute distan- 
tiuin ramoruni apicibus ses(|uipedalis apliyllac. Pc~ 
lala valdc crecia alba s. ])allida, apicibus caudato-pro- 
ductis globuliferis, subpatentibus, deniiun recurvulis. 

Est Crassula obliqua, Flob, in llcvis, PL Succ, 
204. 

Pone Globuleam (Crassulam Linn.) cultratam lo- 
canda, cui proxima forte, cum alio mode florendi. 

mescmbryanthoidcs. G. (Hedge-liog ficoid-like) SulFndex 

9. dmnosus erectus dodrantalis: ramis, ramulis, foliis 
subulatis, calycibusque hispklis. 

Florcbat apud Kew autumno A.D. 1823. G. H. ^ . 

Obs. Variat¬ 
es. foliis semiteretibus subulato-incur vis succulentis, 
sive subaquose pulposis coiifertis, floribus terminali- 
bus gloineratira capitatis sessilibus conferlissimis. 

A parum altior foliis remotioribus, florum capitulis 
cymose congestis, minus fortasse confertis. 

Obs, In ambabus varietatibus pili albi densi in ramis 
ramulisqiic sunt expansi vel horizontales; sed in foliis 
semper respicieiites. 

Obs, Flores in u, sessiles, formantes cymas 
densissinias dichotomas capitulatas hirsutas, quasi 
absque proprio pedunculo communi. Corolla ina- 
perta, setl ante anthesin solum examinavi, 5-petala. 
Petala erecto-adpressa oblonga lutescenti-albu, mar- 
ginibus (ad lentem) puberulis, apicibus angustatc- 
productis, et pelta minuta rufescente, potius quam 
globula finientibus. Filamenta alba. Aniherce innu])toc 

obtuso- 
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obtuso-cordatae luteae, longiores quam latae. Slijli (in- 
cipientes) cum germine breves figura seminis vitis 
viniferoe, at longe minores. Squamula ordinaria trun- 
catim quadrata latlor quam lata luteola. 

.snbinca?ia, G. (hoary shrubby) foliis semiteretibus subu- 
10. latis acutis patenti-incurvulis, ramuli&que molliter iii- 
cancsccritibus. 

FLorebat in Regio Horto Kewensc meiisc AugusU> 
A.D. 1824. G. H. 

Obs, Variat. 

a. decimbcns: Sufti utex: erecto-decumbens; dodran 
talis; ramulis terctibusgracilibus irregularibus; mute 
alHnium socpc radicantibus insuper terram ; rursimi- 
quetuucassurgcntibus; intcrnodiis folio brevioribus. 
Flores terminalcs cymoso-capitati conferti albi afl\- 
nium. 

/3. crccla • foliis confertioribus brevioribus minus iu- 
curvis. 

Obs, Forte propria species. Cum a. cresclt tt floret. 
Obs, Proximo alHnis in habitu et cliaractercCrassnIa' 
molli, Ailoni, (ju;o hujus generis esl,et major: cum tiua- 
bus pra'Ccdeiitiluis speciebus soetionem uovain fornuuit. 

Iliijus generis futmas Scctiones, ut infra et aptas, sed 
diffidenter pro])oiio. 

1. CuLTRATX, foliis cuneato-obovatis cullratis, caule sul- 

fj ulicoso: 

1. cidfraia (Crassula) Linn, 

2. atfopmpinea supra. 

2. Linguatx, foliis roratis ol>t.usis siilUus convexis, sive 

angustc linguifbrmibus, quadrifai lain exacto iinbrica- 
tiui cespitosis, caulc iiuilo herbaceove, scapis floii- 
geris, deft)]iatis. 

3. Intguay Nob, in MS, 

4. lingula^ Nob, in MS. 

5. capiiata^ Nob, tn Fevis. PL Succ, cum doscripl. 
— Salni, CciL Hort, Dij(k,^ nomen solum, sine de- 
script. 

Ohs, Flores ut in sequejitc. Non est Crassida ra- 
])iiaia, Lam. in Ennjclojn <|uae cel. Schultes reduxit 
in ejus Spsf, Veg, 5. 70S, ad vnxietixicmCrassulccepmosa' 
Linn,j et qute est bona species generis DieUichuv 
supra. 

6- obvallata^ Nob. (Crassula Lhm.) 

7. cancscens^ Nob. m St/nojys, Succ. 


3. Louatx, 
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3. Lorat-^, foliis loratis, apiccm versus sensim angustiori- 

bus, subtus convexis, quadrifariam imbricatim cespi- 
tosis, caule herbaceo, scapis foliosis. 

8. impressa^ supra. 

9 . hispida^ Nobis MS. 

4. Angustat^, foliis linearibus semiteretibus sulcatis tere- 

tibusve. Herbae cespiU)SO 0 scapis defbliatis. IIscc 
sectio Ibrtasse melius ante priorem ? 

10- sulcata^ Nob. in Rcvis. PL S?icc. 

11. nudicaulisp Nob. Crassula nudicaulis Zmw. 

G. ScTBULATAS, Suffruticcs dodrautalcs ramosi, foliis subii- 
latis, carnosis, supra planiusculis; floribus dense cy- 
moso-capitatis ierminalibus. 

12. Mesemhryanthoidcs^ supra. 

13. wollh. Crassula mollis, Aitoni aliorumque, 
sed Imjus generis omuiiio. 

14. siibincana^ supra. 

Postscript. —Of the new specie'- in the above list marked 
MS. 3 ^ou may expect a furtlier account as soon tliey pro- 
<luce their fructifications. 

It may probubl}^ excite some surprise to see so many new 
Crassuhx'an plants here enumerated; and yet they arc not all 
the unrecorded species the writer is well acquainted with. 
And more still, may be cx])ected soon from abroad, especially 
from Southern Africa (Nature’s great store-house for succulent 
plants), and where, perhaps, full half as many of the present 
tribe actually exist, as oi'Mrscmb) i/rni/lic7}ia,' wliicli last vast 
group may at length be found to rival or surpass in number, 
if not in elegance and beauty, the more extensively discovered 
Heaths : for Mr. Bowie assures me tlial he lias seen in Africa 
a great number of native succulent plants of various kinds, 
whicJi he has not been able to send to England in a living 
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XXXII. So7}ie Rcmaiics o?i the supposed Injluencc of the Pollen 
in Cross-breedmg^ upon the Colour of the Seed-coats of Plants^ 
and the Qjialities of their Fruits. By Thomas Andrew 
Knight, Esq. F.R.S.<^ Presidciit."^ 

¥ T has been long ago ascertained by jihysiologists, that the 
^ seed-coats, or membranes which cover the cotyledons of 
the seeds of plants, with the receptacles which contain such 

*■ From the Transactions of the IJortirullLiral Society, voi v. Part IV, 
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seed-coats, are visible some time before the blossoms acquire 
their full growth; and the existence of these organs is tliere- 
fore obviously independent of the influence of the pollen upon 
the growth of the internal and essential parts of the future 
seeds- The seed-coats also, and the fruit of some species of 
plants, acquire nearly, if not wholly, their perfect growth 
when the pollen has been entirely withheld, or when, from 
other causes, it has not operated; and from these circum¬ 
stances, and other observations, it has been inferred, that 
neither the external cover of the seeds, nor the form, taste, or 
flavour of fruits, are affected by the influence of the pollen 
of a plant of a different variety or species. There exists, 
however, some difference of opinion upon these points; and 
the experiments of Mr. Goss upon the Pea, of which an ac¬ 
count is given in a paper recently printed in the Transactions 
of the Horticultural Society*, appear strongly to countenance 
the opinion, that the colour of the seed-coats at least may be 
changed by the influence of the pollen of a variety of a differ¬ 
ent character; and hence he infers, with apparent reason, the 
probability that the taste and flavour of fruits may be also 
affected. 

The narrative of Mr. Goss is unquestionably quite correct; 
but I believe that there is an error in the inference which he 
has drawn; and I am anxious that such error, if it exist, 
should be pointed out; because it may occasion many experi¬ 
ments to be inatle to ju'ove that which I conceive to have 
been already sufficiently proved; and, consequently, cause the 
useless expenditure of time and laboui, which might be ad¬ 
vantageously employed in similar imestigations upon othei 
plants in the wide and unexplored field which lies open to tlie 
experimental horticulturist. 

The numerous varieties of stricil 3 ' permanent habits of 
the Pea, its annual life, and the distinct character in form, 
size, and colour of many of its varieties, induced me, many 
years ago, to select it for the purpose of ascertaining, by a 
long course of experiments, tlie effects introducing the 
pollen of one variety into the prepared blossoms of anotlier. 
My chief object in these experiments was to obtain such in¬ 
formation as would enable me to calculate the probable effects 
of similar operations upon other species of plants; and I be¬ 
lieve it would not be easy to suggest an experiment of cross¬ 
breeding upon this plant, of which I have not seen the result, 
through many successive generations. I shall therefore pro¬ 
ceed to give a concise account of some of these experiments, 

* See Horticultural Transactions, vol. v. page 334, Part IV. 
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or ratlier (as 1 wish not to occupy more than necessary of the 
time of the Society), to state the results of a few of them, be¬ 
lieving that I shall be able to explain satisfactorily, the cause 
of a coloured variety of the Pea having been apparently 
changed into a white variety, by the immediate influence of 
the pollen in the experiment of Mi\ Goss. 

When, ill niy experiments, the pollen of a gray Pea was in¬ 
troduced intc) the prepared blossoms of a white variety, no 
change wdnitever took place in the form, or colour, or size, of 
the seeds; all were white, and externally quite similar to 
others which had been produced by the unmutilated blossoms 
of the same plant. But these when sown in the following 
year, unitbnnly aflbrded })laiits with coloured leaves and stems, 
aiul ]>urple flowers; and these produced gray peas only. 
When the stamens of the plants which sprang from such gray 
peas were extracted, and the pollen of a wliite variety, of per- 
nianenl habits, was introduced, the seeds produced were uni¬ 
formly gray; but many of these aflbrded plants with perfectly 
green leaves and stems, and with white flowers, succeeded, of 
course, by wliitc seed. In these experiments the cotyledons 
of all the varieties of Peas enqjloyed or jiroduced were yellow; 
and, consequently, the Peas wdth w hile seed-coats retained 
their ordinary colour, though they contained the plumules 
and cotyledons of coloured Pea plants. The cotyledons of 
the Blue Prussian Pea, which was the subject of Mr. Goss’s 
exj)eriincnts, are, on tlie contrary, blue; and the colour of 
these being perceptible through the semi-transparent seed- 
coats, occasioned those to appear blue, though they are really 
w'hite; the whole habits of that plant ai'c those of a white 
pea. The colour of the cotyledons only was, I therefore con¬ 
ceive, clianged ; whilst the seed-coals retained their primary 
degree of whiteness. I must conse(|iienlly venture to con¬ 
clude, tliat the opinions of Mr. Salisbury, cjnoled by Mr. Goss, 
which have also very long been mine, viz. that neither the 
colour of the seed-coats, nor the form, taste, or flavour of 
fruits, arc ever aflected by the immediate influence of the 
pollen of a plant of another variety or species, arc well- 
founded. 

I need not add, that Mr. Seton’s experiment mentioned in 
the note to Mr. Goss’s paper, is also most perfectly accurate; 
though the results differed from those obtained by Mr. Goss, 
owing, I imagine, to the greater permanence of colour in the 
cotyledons of the Green Imperial Pea, wliich was the subject 
of h is experiments. 


Vol. 64. No. 317. Sept. 1824, 


Bb 


XXXIII. Ob- 



[ 19^ J 


XXXIII. Obsei-vations on the Effects of Age upon Fruit Trees 
of different Kinds; nvith rm Acemwf soine nn^) Varieties 
of Nectarines. In a Letter to the Secretary. By Thomas 
Andrew Knight, Esq. F.R.S. 8^c. PresidentJ^ 

My dear Sir, 

T\/rANY nex^ varieties of fruits ol different species having 
l^ceii sent from my garden to the Horticullnral Society 
in the last and in preceding seasons, and some otliers having 
been seen by you in the sliort visit wliicli 1 had the pleasure 
to receive from you in the last autumn, 1 feel desirous to offer 
a few observations upon the expediency of obtaining such 
productions; or rather, upon the question, wliether eacli 
variety have its jicriod of youtli, of maturity, and of old age, 
and be ibrmed for a limited period of duration only; or 
whether each be capable of eternal propagation, with undi¬ 
minished health and vigour. 

The fact, that certain varieties of some species of fruits 
which have been long cultivated, cannot now be made to grow 
in the same soils, and under the same mode of management, 
which was a century ago perfectly successful, is placed be- 
5 'ond the reach of controversy. Iwery cxiieriment wliich 
seemed to afford the slightest prospect of' success, was tried 
by myself and others, to j)ro)nigate, the old varieties of the 
Apple and Pear, which forincrly constituted the orchards of 
Herefordshire, without a single healthy or efficient tree hav¬ 
ing been obtained; and, I believe, all attempts to propagate 
those varieties have, during some years, wholly ceased to be 
made. I have detailed in the Philosophical Transactionsf, an 
account of some experiments, which I repeated, with the ho])e 
of being able to ascertain which, amongst the varitms organs 
of trees of aged varieties, first fail to execute their proper func¬ 
tions; and I came to the conclusion, upon the following and 
other evidence, that it is the leaf. Having obtained by layers 
or cuttings, small plants of several of tlie most diseased of the 
old varieties of the Ajiple, these were grafted within a couple 
of inches of the surface of the soil with scions of new seedling 
and luxuriant varieties; and under these circumstances tlie 
roots Cff the most debilitated and diseased varieties executed 
their office perfectly well, and Averc found, upon examination, 
at the end of several years, wholly free from every symptom 
erf disease. This process was reversed, and scions of old va¬ 
rieties w'ere employed as grafts ; but into the young growing 

* From the Transactions of the Horticultural Society, vol. v. Part IV. 

-J- F’or the year 18J0, [uige 17^. 
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shoots, which sprang from these, many buds of new and lux¬ 
uriant varieties were inserted, and in the autumn every na¬ 
tural bud of the old varieties was destroyed. The inserted 
buds vegetated in the following spring, and by these efficient 
foliage was given; when every symptom of debility and dis¬ 
ease disappeared, and the wood and bark of the most ex¬ 
hausted and diseased varieties now constitute a part of the 
stems of large apple trees, and present, at the end of thirty 
years, as much apj^arent health as other parts of the stems of 
those trees. From these results 1 have inferred, that the de¬ 
bility and diseases of such old varieties arise from the want of 
a pro])erly prepared circulating fluid ; and that when such is 
given by efficient foliage, the bark of the most debilitated va¬ 
riety possesses the power to occasion the necessary secretions 
to take place, and the alburnum is enabled to execute all its 
offices. 

It has been urged against the conclusion, that old age is 
the cause of debility and decay of those varieties of fruit which 
have been very long cultivated, that many of the seedling 
oflspring of such varieties are as much diseased as their pa¬ 
rents ; and it is contended, that the failure of our best old 
varieties of fruit has arisen from a succession of unfavourable 
seasons. The fact, that many of the seedling offspring of old 
<liscased varieties of fruit are as much diseased as the parents 
from which they spring, is unquestionable; but this, I conceive, 
proves nothing more than that diseases are hei’editary in tlie 
vegetable as they are in the animal world ; and it is scarcely 
reasonable to expect that healthy and robust offspring can be 
obtained from parents, whose lives have been extended be¬ 
yond their natural periods by preternatural means, and whose 
bodies arc yearly falling to pieces under the operation of dis¬ 
ease; and in which the whole of the circulating fluids are in 
a morbid state. 

If a deterioration have taken place in our climate, and this 
have occasioned the decay of our fruit trees, at what period 
did this deterioration take place ? It is more than forty years 
since I commenced experiments with the hope of being able 
to raise healthy trees of the old varieties of the Cider Fruits of 
Herefordshire; and I know that the progressive debility of 
those had been pointed out some years before my birth by my 
father, who died an old man when I was an infant; and who 
was an extremely competent judge of the subject. 

Parkinson also, who lived in the reign of Elizabeth, com¬ 
plains of the unlavourable seasons in the latter part of his life. 
The grapes did not then ripen as they had formerly done; or 
more probably, 1 believe, he did not find them so sweet as he 

B b 2 thought 
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thought them when he was a school-boy. That some change may, 
however, have taken place in our climate, owing to the opera¬ 
tion of many concurrent causes, is not improbable, but not in 
a degree equivalent to the effects produced. Any considera¬ 
ble cnange of climate must also have affected alike the new 
and the old varieties of fruits, and the decay of the latter alone 
seems therefore to prove some constitutional change to have 
taken place in those. 

If the leaf gradually fail to execute properly its office, a 
progressive degree of debility, preceding a state of disease and 
decay, must necessarily follow; and this I have noticed in 
some moderately old varieties of the Apple and Pear. They 
remain free from disease; they blossom frequently, and some¬ 
times freely; but they rarely afford much fruit; and their 
recovery, from the exhausted state in which even a moderate 
crop of fruit leaves them, is very slow. If this state be in¬ 
duced, as I am well satisfied that it is, by the inefficient ope¬ 
ration of the foliage, it becomes an interesting question at 
what period of the age of each variety such defective opera¬ 
tion commences. The observations which 1 have had opjior- 
tunitics of making, lead me to believe that it commences at 
the period when the original tree becomes, according to the 
ordinary course of nature, debilitated by age; and 1 suspect 
that much tlie greater part of the varieties of fruit, of tlifferent 
species, which are now named in the catalogues of nursery¬ 
men, have already outlived tlie periods at which they best de¬ 
served the attention of the planter. This remark I wish par¬ 
ticularly to apply to the Peach and Nectarine; varieties of 
which, of equal excellence and much superior vigour and 
hardiness, may be easily obtained from seeds ripened in the 
forcing-houses, if not upon the open walls, of our gardens. I 
sent to you, in tlie last autumn, many new varieties of Necta¬ 
rines raised in my Peach-house from seeds of the Elruge and 
the pollen of the Early Violet Nectarine. They were the pro¬ 
duce of buds inserted into the bearing branches of old Peach 
and Nectarine trees growing upon my walls, the original 
seedling trees not having been retained in my garden. 

Every attention was paid to make the fruit from which the 
seeds were taken attain the highest state of perfection, and 
the crop of fruit of the trees which bore them, and from which 
the pollen was taken, was sacrificed almost wholly in the pre¬ 
ceding season, that both those might be in the most efficient 
and vigorous state; and I preferred the forcing-house to the 
open wall, that the wood and blossoms might attain the most 
perfect state of maturity. Of the merits of the Nectarines you 
received, I wish to decline giving an opinion; and I shall 

therefore 
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therefore only remark, that in every unfavourable season^ such 
as the last,* the stones are always found larger, relatively to 
the bulk of the fruit, than in favourable seasons- But ol the 
habits of the trees, or rather of the branches, (for few of the 
trees have been preserved,) 1 can speak with much satisfaction. 
The wood of many has ripened more perfectly, and offers a 
much stronger and more abundant blossom tlian is found on 
any of the oranches of the parent varieties: and I feel per¬ 
fectly confident that some of the new varieties, and particu¬ 
larly one of them, will succeed in forming blossoms, and ri¬ 
pening fruit in seasons and situations too cold for either of 
the old varieties from which they sprang. 

Biuls^^ any of the varieties, which you may think deserv¬ 
ing culture, shall be sent in the proper season- Having pre¬ 
served and given a place to the original tree upon niy wall oi 
one (which I believe you agreed with me in thinking the best, 
and to wliich you proposed to give the name of the Downton 
Nectarine) I shall be able to supply a much larger number oi 
buds of that, than can be wanted. 

I remain, my dear sir, sincerely yours, 

Downton, Feb. 38, 1824. ThOMAS AndREW KniGHT- 

Nalc by the Secretary, 

April 17, 1824.— Mr. William Christie, tlie Fruit and Kit¬ 
chen Cxardener of the Society, having been at Downton du¬ 
ring part of the last w eek, was much struck witli the appear¬ 
ance of the blossoms of the new nectarines mentioned bv the 
President in tlie above paper; they were particularly plump 
and strong, and their colour very bright and lively, all indicat- 
ing vigour of constitution in the branches producing them. 


XXXIV. On the complete Solution of cert am Functional Equa¬ 
tions, By John Herapath, Esq, 

let US take the well-known equation 

•])X+J'x.'\iax =J'^x (1) 

the conditions bein^r orx =x, fx.fax = 1, andyir.,/^ax =^.r. 
Substituting V’\ix-\-b(^x for y]fx wherein w= 1, and 6 = 0, fa- 
being any arbitrary function, we have 

+ bfx + ( 2 ) 

I'lien changing x into aa, our conditions give 

v/x.^MX + bfx.^eix + ^x =sf,MX.fx =f,x (3) 

and 
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and eliminating ^ax between (2) and (3) there results after 
due reductions 

(4) 

C being an arbitrary constant which of course may be changed 
into an arbitrary symmetrical function of .r and a*r, or, which 
is the same, into such a function of x that it does not change 
by the substitution of ux for Let be such a function, 

then, ^x-=: fx.(^ax.(^^aLX. (5) 

Now since <p is perfectly arbitrary, it is evident that the li¬ 
mitation of to symmetry does not prevent tlie jiroduct 
<px,^jX from being likewise perfectly arbitrary. Hence 

x|/x= ^/^x + <px^fx.fux (6) 

is as general a solution as (5). 

This indeed might easily have been deduced from (4) by 
including the constant C in arbitrary function tp; but I liavc 
chosen this train of argument for the sake of showing that tlie 
introduction of an arbitrary symmetrical function does iK)t add 
to the generality of tlie solution. 

Mr. Babbage has obtained the general solution of (1) in the 
Philosophical Transactions for 1817, under a more coni))licHled 
foi'm than (6) ‘‘by” wdiat Mr. Ilersclicl justly observes “a 
most singular and ingenious consideration.” In S|)ence’s 
Essays too, p. 163, Mr. Ilerschel l)us given for the complete 
solution r}/x = ecu ] 

“ where and are any jiarliciilar solutions of the re¬ 
spective ecjuutions 

4/x + J'x.'^ax ~ f^x and + yir.vj/aa’ = O.” 

By taking 

^iX= X —ax and 4^,jX = x — ux. 

Mr. Herschel^s solution toincides with our (5) if <px=zx. 
But if we compare the solution so obtained with our (6), we 
shall find the former much inferior in point of generality. 
instance, Mr. Ilerschcirs 

= hfi^ + — “x]. X (•*’> (7) 

whose first term is the same as the first of ours. Supposing 
therefore this solution complete, 

XX ccx) > <px, 

using the symbol > to signify greater, and < less generality. 
Of course also 

X (X, «x) >—, 

* <f or X employed to signify a symmetrical function of what follows, 
for the convenience of the printer. 

which 



199 


vf vertain Functional Equations. 

which is impossible. For x being coufiiied to symmetrical 
forms, oLX^ cannot comprehend uiisymmetricul ibnns, nor 
therefore every function of however numerous tlie forms of 
X xnay be; but 9 being perfectly unlimited inclutles both 
symmetrical and unsymmetrical forms, or, in fact, any func- 

tioiial form whatever. Consequently —^ is much more ge¬ 
neral than and hence ( 6 ) is more general than ( 7 ), 

It seems to me Mr. Herschell has fallen into erreu’ in the in¬ 
ference he has drawn at the end of p. 162 Spence's Essays. 
“ LetPj: and Qx,” ssiys Mr. H., ‘‘represent any two parti¬ 
cular solutions ” of Then we must have 

Px = — Patx 
Qx= — Qa.r. 


Consequently and Pa- = Qr.^; and as 

this latter factor is a symmetrical function of ax, it appears 
that the expression Qx. x necessarily includes any 

oilier solution as Px” 

Now, if my views are right, this inference is much too ge¬ 
neral for the very limited condition of the premises. The true 
definition of a symmetrical function such as x {•^’j appears 
to me to be, that the form of tlie function is variable and 
utterly indepeiulciit of the form, relation, or change of the 
variables; and that these variables simultaneously circulate 
by a certain substitution made at the same time in each with- 
imt any necessary relation of their values. In the factor 

^ n 1. n €t X ■% I*-.* 1. iT ... . 


and as 


\ / liowever, which is equal to neither of these 

V (i. c. Qa T ^ Q.X ' 

conditions apjiears to have place. For the form of the 
function is invariable luul dejiendent on the change of the va¬ 
riable, and the variables themselves Px, Qx, if they may be 
so called, do not change in magnitude or circulate, but sim- 
}>ly change their signs; so that the property of a symmetrical 
function, namely, to retain tlie same value during the substi¬ 
tution, is here preserved by the quantities not changing their 
values but tlieir signs; which change,too, is neutralized by the 
invariable and peculiar form of the function. 

It may be asked, What is the complete solution of ( 1 ) ? I 
have reason to believe that the very simple solution I have 
given is both a general and complete one, as well as tlie solu¬ 
tions given by Mr. Babbage in the Philosophical Transactions 
for 1817 , and in the “ Examples on the Calculus of Finite 
Differences, &c.” p. 22 , or perhaps any other that contains an 
arbitrary function of x and ax. 

In 
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In general it appears, too, from ideas that have ocdurretl to 
me, of which I may say more hereafter, that any equation, as 

has n arbitrary functions, provided however that ^ x and 
r >?^; and that an equation of tlie form 4 

^f/XJ .... a. 0 

has tlie same number. My ideas, however, on this subject 
are not sufficiently matured to enable me to speak confidently. 

The method of substitution pursued in our solution of (I) 
which is taken from Mr. Babbage's solution of = ap¬ 
plies very successfully even in cases wliere it is introduced but 
partially. Thus in the equation 

w'hich Mr- Babbage has solved by a very neat process of dii- 
ferentiation and integration, but ultimately bringing out a 
transcendental solution, it may be applied partially to the evo¬ 
lution of an algebraic solution. By changing x into ax, we 
find that /"x =^/ax when a^x = X, which is the condition of 
the problem. For \px on the left side only of the equation 
substitute vij/x + if x, and equate the result with the same 
result, having x changed into ax; and we shall find 

>}/ar = ^f/x + <px — fax, 


which substituted for rf/eex in ( 8 ) gives ultimately 


4/x= i \/(fX —fax)'-" + + 1) +fx^ ^(fx—fat) 

for the complete solution of ( 8 ). 

Had we substituted for on the right side only of ( 8 ), we 
should have found 




and therefore 




X 


4 






<petx 



which is a solution equally general, but not so simple, as the 
preceding. 


XXXV. On the Specific Heat (fi the Gases. Bp W. T. Hay- 

craft, JSsq .^ 

T he experiments which I now submit to the Royal Society 
are repetitions of those I made many months ago, for 
the purpose of ascertaining the specific neats of the gases. 

* From the Transactions of the Royal Society of Edinburgh, vol, x. 

The 
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The Iniportlnce of the subject so impressed my mind, that I 
determined to spare no jmins in the prosecution of the inquiry, 
and therefore L willingly withheld my first experiments from 
the public eye, until, by a fresh series, 1 miglit present them 
with greater confidence. The apparatus employed in these 
expei^jaftents was calculated to operate upon greater quantities 
of the gases than the former one, and as every precaution 
which had been suggested was adopted, they have, perhaps, 
given even more decisive result* than the last. Tjie results 
themselves, however, 'iiv in every important particular exactly 
the same. It is also but justice to myself to stale, that the 
conclusions wJiich tlie former experiments led to, were exactly 
(lie revt'rse of wljat I had anticipated, and that they seemed 
at ilie time totally opposed to the doctrines of Black and 
Crawford, whicli I am still tlispo^ed to cre<lit to a h’initetl de¬ 
gree. 

Before I enter into thi^ detail, it will be necessary to take 
nolic^e of the niodc'* in which former cxjierimeniers have pro¬ 
ceeded in these inquiries, and to jioint out what I conceive to 
have been the sources of fallacy in some of their conclusions. 
Of all these modes, none were more elegant than that adopted 
bj Professor Leslie; but as he hims^f states that their re¬ 
sults were discordant with each other, it seems unnecessary 
to enter into a description of it. Ur. Crawford's method con¬ 
sisted of "inclosing two different gases (previously exposed to 
muriate of lime, flu* the purpose of depriving them of their 
watery vapour,) in two close vessels of equal si/e and weight; 
tliese being heatetl to exactly the same temperature, by a very 
ingenious contrivance, w'creut the same time plunged into two 
vessels, containing water of a lower temperature: these vessels 
were also of the same size, form, and w'eight: then, by means 
of accurately adjustecl llici njoineters, lie ascertained the com¬ 
parative rise of temperature occasioned by the two gases, and 
lienee he determined their specific heats- 

I know of no im})erfecLioii in this mode, excepting that the 
quantities of the gasps were so small, that the results could 
not be obtained with sufficient accuracy. 

This defect is entirely obviated by the method adopted by 
Messrs. De la Roche and Berard: their apparatus consisted 
of a column of water, so adjusted as to act with a constant and 
equal pressure in a close vessel containing air; which being 
gradually expelled by the superincumbent water, pressed on 
the outward surface of a bladder containing the gas whose ca^ 
pacity was to be examined. From this bladder the gas was 
propelled through the calorimeter: this consisted of a vessel 
containing water of a low temperature, through which a spiral 
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tube passed to conduct the gas. Previous, however, to its en¬ 
tering tlie calorimeter, the gas was heated, by a particular 
contrivance, to the boiling temperature. After leaving the 
calorimeter, it w^as conducted, by means of turn-cocks, into 
another bladder; the latter was acted upon in the same way 
as the former. By means of this reciprocating action, Messrs- 
13e la Roche and Berard coukl cause cubic inches of 

gas, heated to the boiling temperature, to i)ass through the 
calorimeter every ininute. 'rhe tcin})Oiature communicated 
was ascertained by a thermometer, and fnnu comparative 
trials the capacity of the different gases was inferred. 

This last method was superior to that of Dr. Crawford, in¬ 
asmuch as greater quantities of gas could be employed. In 
other lespecls it was far inferior, because the experiments were 
not, strictl\ s])eaking, coinpavati\e. Atmosi)heric air, whose 
capacity was their staiulard of comparison, was subjected to 
trial, and the results w^ere remarked. The other gases, at dif¬ 
ferent periods, with the surrounding media ol* different tem¬ 
peratures, and under different barometrical pressures, were 
examined; this plan involved endless and very difficult calcu¬ 
lation-., in order to adjust those tlifftu ences. But the greatest 
imperfection in those experiments, v\as tlie neglect of depriv¬ 
ing tlie gases of their watery \a}>ours previous U> their exami¬ 
nation. The a})parutus itself would not admit ol'tliis, because 
the water em))loyed in the jirocess would necessarily keep the 
gas and the whole apparatus in a state of moisture. Besides, 
this very great source of error was materially increased by the 
high temperature to which tlie gases were exposed, being a 
condition in which they are disposed to unite with a greater 
(]uautlty of watery vapour than at ordinary temperatures. 
Considering the subject in this point of view, therefore, the 
experiments of Messrs. Dc la Roche and Berard may be sup¬ 
posed to determine the capacities of the different gases united 
with watery vapour at the boiling point, but by no means of 
tliose gases in tlieir dry state, uiul at ordinary temperatures. 

The apparatus now to be described will perhaps be found lu 
unite the advantages aiul avoid the defects of both methods. 

It consisted of two liollow brass cylinders (see Plate II.), 
ill each of which was a piston attached to a spindle by means 
of two levers of equal length ; to the spindle was attached an¬ 
other lever, terminating in a handle, to be moved by an assist¬ 
ant. Each cj'linder was closed at each end, excepting where 
the tubes w'ere attached, which served to conduct the gases. 
By means of four valves to each cylinder, fixed in such a way 
as, though difficult to describe in writing, may be easily un¬ 
derstood by reference to Plate II., each action of the piston 

forced 
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forced a quantity of air through the tubes; thus, by means of 
one additional valve, the apparatus would act upon exactly 
twice the quantity of air that could be acted upon in a pump 
of the ordinary construction. 

The pipes immediately connected with the four vahes ter¬ 
minated in two tubes; through one of which the air, during 
the action of the apparatus, was propelled with a constant and 
almost uniform current, while, through the other, the same 
air having passed through the heating apparatus and the calo¬ 
rimeter, returned to the cylinder, to be acted upon again in 
the same way. The heating apparatus just mentioned con¬ 
sisted of a metallic vessel, about 16 inches long, containing 
hot water, through which the tubes passed, containing the air 
propelled from the cylinders: those tubes traversed the heat¬ 
ing vessel three times before their exit, more effectually to 
secure the gases arriving at the temperature of the water con¬ 
tained in the vessel. By means of a lamp placed'under this 
vessel, I could raise the temperature of the water to any point 
re(|uired. This last an*angement, however, was rather a mat¬ 
ter of convenience than necessity, as it will be easily perceived 
that, from the mode of conducting the experiments, a fixed 
jioint of'tcinj)erHturc was not required. 

There were also tAvo calorimeters, similar in construction to 
those of Messrs. De la lloche and Berard before described- 
Eacli of tliese was connected with the tube contaiiiihg the gas, 
propelled by its cylinders through the heating apparatus, and 
likewise with that through which the air flowed to the cylin¬ 
der ; these tubes were all of metal, and air-tight. 

The apparatus, then, must be considered as consisting of 
two distinct parts, exactly the counterparts of eacli other, 
each conveying an equal quantity of gas through the same 
heating mediunj, but through separate calorimeters. 

The tubes communicating between the heating vessel and 
the calorimeters were one inch in length. In these tubes there 
was an opening, through which could be introduced a delicate 
thermometer, Ibr the purpose of ascertaining the temperature 
of the gases as they entered the calorimeters. 

Each of the calorimeters was inclosed in a polished metallic 
case, for the purpose of preventing, as much as possible, the 
absorption or escaj)e of caloric during the process. These 
latter were also placed in a box coiftaiiiing water, wdiich was 
repeatedly agitated, that the calorimeters might not be affected 
by the unetjual temperatures of the walls of the apartment. 

For tlie purpose of facilitating the ?>peration of filling the 
apparatus with the gas operated u})on, there was a turn-cock 
fixed in the course of each returning tube, by which the cur- 

C c 2 ren 
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rent of gas through the tube was interrupted. Two smaller 
turn-cocks also wxre fixed in the same tube, one on each side 
of the lai'ger turn-cocks: these, when open, communicated 
with the external atmosphere. When, therefore, the lar^ 
turn-cock was closed, and the small ones open, the air w^ould 
necessarily, during the action of tlie machine, rush in at one 
of the small turn-cocks, and be forced out of the other, so that 
the air contained in the apparatus w^ould be constantly re¬ 
newed. In order, then, to fill the iimcliine with tlie gas, 
nothing more was necessary than to form a connection oe- 
tw'een the gasometer or receiver containing the gas and the 
apparatus, by means of a tube connected to the small turn-cock 
first mentioned, through which tlie air rushed in. In per¬ 
forming this operation, however, I usually made use of an air- 
})ump to exliHUsl the apparatus, and then opening the turn¬ 
cock communicating to tlie gasometer, filled it with the gas 
required : after this operation hud been several times repeated, 
I found the gas contained in the machine to be nearly as pure 
as that contained in the gasometer. 

By slight consideration of tliis description of the appa¬ 
ratus, which may be tleenied rather jirolix, and by xui insjiec- 
tion of the plate, it will be perceived that two gases, coiitauicd 
in the two parts of the machine, will be under circumstances 
precisely similar; the quantities of gas transmitted through 
the calorimeters in a given time will be the same; the tem¬ 
perature of the surrounding media and the barometiical pres¬ 
sure will be equal; the teinjieraUire also of the gases them¬ 
selves must be the same, because they passed tliu)ugh the 
same heating modiuuu In fine, the size of the tubes, cylin¬ 
ders, calorimeters and valves, was the same in the two jiarls 
of the machine. 

Therefore, the tenipenitiire cominunicated by the two gases 
submitted to a coinparati\e trial, will be the direct ratio of 
their comparative capacities for caloric, provided there be no 
disproportionate escape by absorption in tlie calorimeters, 
arising from the different temperatures of surrounding bodies. 

This source of fallacy was obviated by the arrangement of 
Count Rumford, who contrived that the temperature of the 
surrounding medium should be as much above that of the ca¬ 
lorimeter at the beginning, as it was lower at the end of the 
experiments. . • 

The quantity of gas propelled through the calorimeter was 
12 cubic inches during the action of the piston. Those actions, 
as regulated by a second pendulum, which was suspended in 
the apartment, being 120 every minute, the whole quantity 
would be l^I-O cubic inches of gas propelled through the ca¬ 
lorimeter 
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lorimeter every minute- There was no occasion, however, to 
lake these quantities into the account, because they were pre¬ 
cisely the same of each gas subjected to trial. 

My tliennometers were adjusted by Mr. Adie of Edinburgh. 
Each degree was divided into 5 parts, which were sufficiently 
large to be divided by ihe eye into 4 parts; so that the tem¬ 
perature could be ascertained to a 20th part of a degree, 
making allowance for the imperfection of all instruments. 
Each calorimeter was j’urnislied with its thermometer, tlie bulb 
of which was placed equidistant from its four sides: two smaller 
ones were placed so as to ascertain the temperature of the 
gases before entering into or coming out of the calorimeter. 
One w'as atUiclied to the heating vessel, and another to the 
vessel of water which served as the surrounding medium of 
the calorimeters. 

Having filled both the calorimeters with water of the tem- 
jierature of 42% and the heating vessel with it at a temj^erature 
of about 180% 1 admitted atmosjdieric air into each part of 
the aj}j)aratus. The pistons were put into motion, and con¬ 
tinued till each of the calorimeters arrived at a temperature 
of 84*^, with a variation ot‘ little more than one-twentieth part 
of a degree. Thus the temperature of the calorimeters was 
raised 12° each, with a correction of ^y^^th part of the whole. 
Mach greater allowances may very ju'ojjerly be mjKle for the 
imperfections ol' the instruments. This experiment was de¬ 
signed to pi’ove the accuracy of the apparatus, and was often 
repeated, at different periods, with the same event. 1 was 
assisted in the following experiments by my friend Dr. Clen- 
dinning, to whom 1 am much indebted for their success. 

Expcrinicnts on Carbonic Acid, 

No. 1. 

The part of the apparatus which I call A was filled with 
carbonic acid, obtained from carbonate of lime; tlie part B 
with common air. In each of the cylinders was placed, in a 
proper receptacle, a (juantity of very dry muriate of lime, for 
the purpose of perfectly freeing the gases from watery vapour. 
The calorimeters being filled with water at a temperature of 
42% and the heating vessels wuth water at 149°^5> following 
results were obtained. 


Tern- 
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Tcmpernturc of Calorl 
xnpter A, through 
'Which the Carbonic 
Acid p.i8scd 


Atthebeginnmpj ^ 2 ° Fahr. 

ot experiment, J 
After 15 minutes, 68 ^^^ 


Temperature of Calorl- 
meter B, through 
which Atmospheric 
Air passed. 


42° Fahr. 


At the beginning "I i 
of experiment, J 
After 15 minutes, 66 

At the beginning') 
of expel iment ,) 

After 40 minutes, 71 jg 

At the beginning | 
of experiment, J 
After 35 minutes, 68 , 

At the beginning 1 ^ 1 

of experiment, J ^ 
After 25 minutes, 63 


No. 2. 


No. 3. 


No. 4. 


No. 5. 




66ii 


42 
71 « 

45 


63 


The comparative spe 
ciBc Heat of Carbonic 
Acid inferred trom 
the comraratlve Ribc 
of the Temperature 
of the Air bcinglOOOD 


9730 


9919 


10035 


10021 


J 0000 


In these exjicriinents it will be perceived, that the two first 
indicate that carbonic acid has a less cajiacily for caloric than 
common air. '^J'he three last, however, which do not differ 
materially from each other, will indicate an c(|ual capacity. If 
w^e take the uveraue of their results. The cause of the two 
first experiments indicating a lesser capacity, I sujipose to 
arise from the gas not being })erfeclJy freed from watery va¬ 
pours. In the ex})eriinenls J made la:>t^car, I observed that 
it was necessary to expose this gas to the drying influence of 
muriate of lime, for 35 minutes at least before it indicated the 
same specific heat us atmospheric air. This is not the case 
with all the other gases : from hence I would infer, that it has 
a greater affinity with watery vapour. 

The gas contained in the gasometer, as iiulicated by lime- 
water, contained 99 per cent- of carbonic acid; that taken from 
the apparatus after the experiments were concluded, by the 
same test, contained 90 per cent. The temperatures of the gases 
while entering the calorimeters were equal, as indicated by the 
thermometers. It is worthy of remark, however, that these 
temperatures appeared several degrees lower than that of the 
water contained in the heating apparatus through which they 

passed. 
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passed. Tliis will be easily explained, when we consider that 
a thermometer can never indicate the true temperature of any 
gas or vapour, which is itsell* pervious to the radiation of heat 
or cold from surrounding bodies. On this account the ther¬ 
mometers indicated a temperature of the gasesrnuch lower than 
the true one, they being necessarily placed so near the calori¬ 
meters, which usually contained water of a temperature nearly 
100° lower than that of the gases. In the same manner, the 
gases issuing fi’oiu the calorimeters appeared to Imve a tem¬ 
perature something lower tlian that of the calorimeters them¬ 
selves, bein^ surrounded with objects of u lower temperature 
than that of the calorimeter. 


Experiments on Oxpgen Gas. 

No. 1. 

Having filled the part A with oxygen gas procured from 
the black oxide of manganese, and every arrangement being 
made as betbre, the following results were observed: 


A 

After .'S iniiiiites, 
After 10 minutes. 
After 15 minutes, 


& 

In 10 miuutes. 
In 15 minutes, 
In 20 minutes. 


TDm[H?ratuit»o! ('alon- 

Oi ralonincter W, 

nictor A, iontaining 

Owgeii Grt'j. 

containing At¬ 
mospheric All. 

C 2 0 

2o 

6ur; 




, 71 


74. y 


No. 2, 


A 

B 

1 56-6° 

66-16 

56-4° 

66-14 

71 

70-18 




Inferred Capaiitie^. 


10000 

10000 

10019 

9982 


10000 

10000 
10000 
10000 


The temperature of the gases entering the calorimeters 
was ecjual, being each 187°. The gas contained in tlie gaso¬ 
meter before the apj)aratus was filled, indicated 98° per cent, 
of oxygen, by the test of sulphuret of lime. After the expe¬ 
riment was concluded, that contained in tlie apparatus indi¬ 
cated 91° per cent. 


[To be continued.] 
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XXXVI. On Comparative Barometric Oh^crx^atious, 

By W. Burnky, IjL.D. 

To the Editors of the Philosophical Magazine and JournaL 
Gentlemen, 

T HEREWITH inclose you the simple results <^f the Me- 
teorological Tabic at the end of the Numbers of jour Ma¬ 
gazine ana Journal, from the 25th of August 1823 to the 
25th of August 1824*5 which are as follow ;— 


Baroin. 

Inches 

Therm. 

Temp, of 

Sp.WatLr Hjgiom 

Evaporation. 

Inches. 

llaiii. 

Iruhes, 


At Gosport 29*909' 50°-l2 G6^*l 

In London 29*915^ 46 *77 - — 

At Boston 29*652 47 -80 - — 


I have taken the trouble to re-calculate these 12 months' 


observations, in order to ascertain the comparatiAC results 
since the table was so far completed in August 1823, with 
the addition of rain caught in London and at Boston. lla\- 
ing devised the table in its present form, with a hoj)e that it 
would be filled up at the other places with observations from 
a similar set of metcorolooical instruments to mv own, 1 could 
wish to see it still more com})letc; and if it w^ere possible for 
Messrs. Cary and Veall to regisUu* the state ol' the wind and 
the hj'grometcr at half-past 8 a.m., and the evaporation about 
every third morning at that time, it w'ould aild \aluable infor¬ 
mation towards its completion. I shall haAc no objection to 
withdiaw the daily stiite or names of the clouds, when they 
may think proper to make such additions, so that the whole 
may be comprised in the last page. Were the Tain caught in 
Mr. Cary's pluviametei to be measured every day when it is 
measurable, it would certain]}' be more coiiA^nieiit for com¬ 
parison. I shall not now' make anj* remarks on the compara¬ 
tive results, but reserve the monthly aterages till the end of 
the year. 

With resjiect to the great difference in the amount of rain 
and the state of the Ijarometers at Gosport and Boston in the 
Meteorological Table in the middle of last May, as pointed 
out by Mr. Squire in your last Number, page 155, the cir¬ 
cumstance did not escape my notice at the time. But I was 
not surprised to find that the altitude of the mercury in 
Mr. Veall's barometer in the morning of the 14th of May, 
was ^ of an inch more than in mine, or about of an inch 
higher than its annual comparative level wdth my barometer, 
having seen a still greater difference in his on the 1st of Oc¬ 
tober, 
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tober 182^J. I observed also that tlie inei'ciiry in Mr. Veull’s 
barometer, and in Mr. Cary’s, was pretty regular in its descent 
Irom the 9tli to the 1.5th of May, and that it uas a day later 
in arriving at the viininunn pivssure in that change tliau in 
mine. Tlie conclusions I drew on these ph<cnonicna at the 
lime, to satisfy myself of tlie pnibablc accuracy of the lioston 
observations, were these :—I first considered the position <d’ 
the wind here, which had blown very strong fioni the N.E. 
from the Ptli to the 11 -tli; also the latitude of Boston, which 
is ujiwards of two degrees north of Gospoi't, and thought that 
the dilTerence of 3{ inches depth of rain betw^eeii Ciosport and 
Boston, from tlie 9th to the 15th of May, wouhl account sa¬ 
tisfactorily for the greater altitude of tlie mercury in Mr.Veall’s 
barometer, vi/. of an inch more than it^ mean altitude in 
comparison (»f mine. If the wind, wliich accompanied this 
unpreccflentcd fall of rain here, ha<l blown from ibo north or 
wx'st, the diflcrence in the cpuintity of rain and the state of the 
barometer at Boston, would undoubtedly have been ^ery dif¬ 
ferent, Considering the position of tlie wind N.E., aiul the 
latitude of Boston, it is \erv })robable that the raln-clouil was 
so much attenuated owr the latter place, as to alford but little 
rain ; for it sonielimes happens in travelling lliat we see very 
awful thunder storms at a distance of 10 or 12 miles, while w^e 
enjoy a dry air with scarcely a cloud. 

I believe it can be easily j)ro\ cd by calculation that f/fc pre- 
cipitalion of inches dipihtf tain from the atmosphni^ is 
nearly ecjual to a depression of-,V of an inch of mercury in the 
same place, or a rise of that cjuantity wliere tlie w^ater is held 
ill st^lulion, as was the' case at Boston. 

The urea of my pluviameter is 6 square inches, and the 
weight of inches depth of ruin in that square, allowing 20 
ounces avoirdupois to a perpendicular inch, is libs. lo/. In 
the area of 6 s(|iiare inches arc contained 36 scjuare inclics, 
being the square of six, and by dividing 4lbs. lo/. by 36, the 
cjuotient is lo/. 1 f ^drs. Assuming the pressure of the incum¬ 
bent atmosphere to be 15 pounds weight upon ever} scjuarc 
inch of surface at the level of the sea, the following jiropoi tion 
may be adopted for ascertaining the additional jiiessure at 
Boston over that at Gosport on the 14th of last Ma}, after an 
exhaustion of 3\ inches of rain in the latter place more than 
in the former. 

As 15lbs,, tlic weight of the atmosphere on a square incli of 
surface, is to the mean altitude of the barometer, 30 inches; 
so is loz. 14§drs., to *24 inch of mercury, which is witliiii -06 
inch of wliat Mr- VealFs barometer indicated too much at that 
time. My barometer is fixed 50 feet above low-water mark. 

It now remains for Messrs. Gary and Veall to make any atl- 
Vol. 64. No. 317. Sept. 1824. I)d ditional 
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ditional remarks on this subject tliat may have come within 
their notice, for the satisfaction of Mr. Squire. 

I am, Gentlemen, your obedient servant, 

Gosport, Sept. 16, 1824. William Burnev. 


XXXVII. On findings the exact Mean Solar Time, By Mr, 

Samuel Cooper. 

To the Editors the Philosophical Magazine and Journal, 
Gentlemen, 

A S I have for some time been in the habit of making celes- 
tial observations for the purpose of ascertaining the rate 
of an excellent astronomical clock which shows mean solar 
time; for this purpose I have usually calculated the time from 
altitudes of the sun taken a few hours before or after noon, 
having the latitude and sun’s declination given. Now my 
motive for troubling j^ou on this subject is for tlie purpose of 
finding the exact mean solar time^ that is, to the fraction of a 
second. In the first place I have my doubts whether I should 
use the apparent latitude, or that found by meridian altitudes 
of the sun taken with the reflecting circle on an artificial ho¬ 
rizon corrected for semidiameter, refraction and parallax, or 
the same when reduced to that at the earth’s centre. I shall 
here give an example for the purpose of more fully illustrating 
my meaning- * 

On August 25, 1824', at 28 minutes after 3 p.m. mean solar 
time according to the clock, and which I know to be near tlie 
true time, I found the visible altitude of the sun’s lower limb 
to be 31° 1' Required the mean solar iime^ supposing 

the visible latitude of the place = 52° 13' 30'', or the reduced 
latitude 52° 2' 37"? 

Solution, 

First, for the visible latitude 52° 13' 30'' 

Co. lat. 37° 46'30" 1. sine = 9*7871502 
Co. dec. 79 20 3 1. sine = 9*9924313 
Co. alt. 58 37 58 - 


175 44 31 


9*7795815 


87 52 15*5 1. sine = ^*9997001 
— 58 37 58 

29 14 17*5 1. sine = 9*6888125 

9*6885126 
— 9-7795815 
2)9*9089311 
25° 46'51 "-8 cos.*= 9*9544655 
_ 2 

51 35 43*6 =: 3** 26"' 


N'i^ible 
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face, }K)hseiising almost every variety of soil to be found from 
the level ol the sea to tlie altitude ot 2 ii 68 feet. Its Flora con¬ 
sists of about 1400 species, of which upwards of 600 are Plue- 
nogamous, the remainder Cryptogamous. They may be ar¬ 
ranged under the following Natural Orders. 

Alismaceae ^ .15 Canipanuluceae G Papaveracese . 8 

Apocynea? - . 2 Dipsacete 9 Polygoncae. .12 

Ainarandiacea? 2 Ericeae . . .11 Planluginem . 5 

Amentaccfle . 31 Euphorbiaceae 9 Prinuilacoae . It 

Amaryllideae . G Filices ... 28 Plunibaginete . 1 

Aroideae . . 6 Gramineic . . 65 Rhainni . . t> 

Asphodeleae . 8 Gentianeae . . 9 Rubiacete . .11 

Aristolochiai - 1 Geranla? . .14 Rosacea* . .40 

Aceraj ... 2 Hypericiiim . 8 Raimnculaccm 28 

Berberide^ . . 1 Hydrocharldca* 2 Solanca' . . 7 

Boragineai . .14 Irulea* ... 2 Scropliularina* 2 t 

Cap}>aruU-s . 5 Juncea* ... 7 Sniilacea* . . t 

Cisti ... 1 Lentibuhuiic . 11 Saxifragea* - 12 

Crucifera? . . Gl- Lycopndinea' . 5 Seiiipervhju . 13 

Cichoraceae . 24 Leguininosa' . 41 Salicaria' . . 2 

Cynarocephalae It Labiata; . . 47 Tliymehea*. . 1 

Corymbilerie . 40 Mahacem . . 5 'J^iliacca* . . i 

Cyperacea? . 31 Melanthacca* . 1 Unibellifeita' . 36 

Cucurbitacca? . 1 Naiades. . .12 Violeae ... 8 

Conifera? . . 1 Oleinte ... 2 \ crbeiiucese . I 

Cheiiopodea; . 13 Onagruria; . . 7 Musci . . 200 

Cacti . . .4 Orobranchea,' . 3 Lichene.s . 207 

Caryophyllciu . 37 Orchidcjc . .18 IIej)atica* . . 24 

Caprifoliiu . . 9 Portulacea* . 2 Alga . . 100 

Couvolvulacea 4 Pediculures . 1 Fiuiiri . . 290 


May not tlie general t\pe of the ^egetation of a country be 
considered as indicative of its geology r—Were tlie Erica? ever 
tbund u})on chalk or limestone ?—Are not the Ibllownng species 


alwaj^s tbund upon theftC ? Chlora perfoHnia^ Astragalus gly- 
ryphyllos and hypoglottis^ X 'Ottia spiralis^ Oichis pip-amidalisy 
Cisliis Ileliauihcmuntj &c. ? Is not Arena) ia xK'rna fbuiul on 


every lead-mine in England ? Do not the Pingutcida xml- 
garisy Vacciniiim axycoccos^ ILmpetriun nigrum^ &c., indicate 
sandstone ? Where can wc find a single rare jilant on alluvial 


soil ? 


Beginning at the Spurn, and following the coast of York¬ 
shire as far as Bridlington, and proceeding up the Humber to 
.a little above Hull, including the whole of Holderness, the 
vale of York, and from South Cave to Selby, us well as part 
of the plain of Cleveland to the Tees, the whole country is 
comprised of alluvial soA\ here the botany presents notliing 


peculiar, 
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peculiar, having the same plants as the Lowlands of other parts 
of England. vV^e no sooner cross the river Ouse, at Selby, 
than we approach an extensive magnesian limestone formation, 
extending across the county, from Doncaster, Ferrybridge, 
Kippax, Thorparch, Knaresl>orough by Rippon, to the county 
of Durham: this district is rich in botany. At Kippax may 
be found, in about a square mile. Orchis Morio^ mascula, ustu- 
lafa, militarise pyramidali$e mandata, conopsea; Hahenaria 
xurifUs; 0/)hrj/s apifera, vmscifci'a; Neoftia spiralis; Listera 
oxHita; Allium arcnarium^ olei'aceim; Anthyllis vidneraria\ As¬ 
tragalus ghjcyp/njllose hypoghttis; Carliua xndgaris; Cerastium 
arve/isr; Chironia Centaureum; Chlora perfoliata ; CistusMcli- 
anthemum; Colchicum autumnalc; Daphne laureola; Erigeron 
one ; Oaleopsis versicolor ; Gentiana amarella ; Hedysarum 
ouohryehi'i; Ornilhogahimumhellatum; Potcntillavema; Ilham- 
iu(s catharticus; Sangnisorha (^cinalis; Sedum ielcpkium; Pim- 
pinclla magna \ Antirrhinum minus; Circccalutetiana; Campa- 
uida gtomcralae tali folia; Caucedis daucoidesi Parnassia pa- 
i^fstnse &c. &c. Throughout the whole of this district, niost 
of the above plants are to be found more or less abundant. 
At Thor])arch a few rare ones may be added: such as, Ane¬ 
mone pid sat ilia; Silene nocti/lora; Galium iriem ne; Aspet'tda 
cynanchirai Naicissm biflorus; Pyinis aria; Epipactis Nidus 
avis; ArtfCa spicata; Melica nutans; Cichoriiim Infybus; Car¬ 
dans ei iophorus; Atropa Belladonna; Ophrys aranifera? and 
apifera; Ornithogalum lufennie &c. &c. About Knaresborough, 
('ha)a flesiliSj hispida; Dipsacus pilosus; Geranium sangui- 
neum ; Lepidium latifolium; Silcnc nutans; llelleborus viri- 
diSe Passing over this limestone, which may extend about 
10 miles in breadth, from Selby, we approach Leeds; the im¬ 
mediate vicinity of wliich is all clay. A few plants, not very 
common, may be found towards Knostrop, near the river Aire, 
such as, Sisymbrium sylvesire; Cardanime amara; Stellaria ne- 
morani and Hottonia palnstris. Passing Leeds, to the nortli, 
the sandstone formation begins. (It contains, in the neigh¬ 
bourhood of Bramle}’^, Woodliouse, Chapelton, &c. many or¬ 
ganic remains of vegetables: wc have noble specimens of the 
Phyiolithns ven'ucosuse parmatuSe stellatusysiriatiadmise stdcicul- 
mise canccllaiuSe imbricatnSe and tessellatus, )Thesandstone forma¬ 
tion occupies an extensive district, by Otiey, as far as Green- 
how Hill, where it meets the compact limestone: it then passes 
south, forming a range of alpine moors, by Ilkley, Keighley, 
and Halifax, to meet the range of the like formation dividing 
Yorkshire from Lancashire. Mai^ of these heaths are of con¬ 
siderable elevation, as, Bardon Fell, 1663 feet; Draughton 
Moor, 1074? feet; Foxstone’s Moor, 1513 feet; Otiey Chevin, 

921 feet; 
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921 feet; Cow Rock, Rumbles Moor, 860 feet The rarer 
plants are, Botrychium Lunaria ; Osmunda regalis ; Polypodium 
phegopteris^ dryopta^isi Aspiditm ofeopteris^ aadeatumy loba~ 
tum^ dilatatum ; AspUnium viride^ tricJiomanes^ Adiantum ni¬ 
grum^ Ruta muraria^ Blechnum horeale^ Ptcrh ct^ispa^ Cyaihea 
Jragilis^ Hymenophyllum tunbridgense^ and 80 Mtisci^ all near 
Halifax: Vei onica moniana^ Scandix odorata^ l!farchsitspseudo-- 
Narcissus^ Pyrola media and minoi\ Prunus padus^ Ruhis 
idaus^ chamismof'us I Trollius europceusy Get'aiiium pyrenaicumy 
Epipactis latifoliay Crocus nudijlorusy &c. 

The moors, in general, are clothed with the three species of 
Heath: the Empetrum nigrumy Vacciniuni oaycoccoSy and Vifis 
idaa are also common ; the more elevated parts furnishing the 
liubus chamannorusy saxatilisy Lycopodium clavatumy selogOy aU 
jnnumi and, at the highest part, Arbutus uva nr si. 

Retracing our steps to Greenhow Hill, and proceeding 
north-west, we come to the mountain district of Craven, chietly 
consisting of compact limestone. Here we are presented with 
many most magnificent scenes, equally pleasing to the lover of 
landscape and to the botanist. The rocks at Gordale Scar and 
Malham Cove, rising several hundred feet perpendicular, are 
probably not to be equalled in England. The mountains are 
of great elevation ; Ingleborough, 2368 feet: Pcniiigent, 2281 
feet; Great Whernside, 2309 feet; West Simon-Seat, 1593 
feet; Beamsley Rock, J 310 feet; Spode Hill Bank, 1223 feet; 
Sutton Crag, 1161 feet. Many of the summits of the higher 
parts of these mountains are covered with sandstone, producing 
ling and other plants common on that soil. The undisturbetl 
woods, particularly about Bolton Abbey, afford a rich harvest 
for the botanist. Here trees of great age and immense mag¬ 
nitude may be seen literally covered witJi a profusion of cjyp- 
togamous plants, resembling a garden in miniature; Lichens 
hang in festoons from the branches, whilst the bark is hidden 
from view by innumerable mosses, on which vegetate Hepaficcr 
and Filices, The plants upon or near Ingleborough are, 
Rubus chamcemorusy Actcea spicafOy Sedum villosuMy Sestet ia 
cocruleay Poaglaucay Festuca viviparuy Primidafarinosay Po^ 
lemonium ccemdeumy Ophrys cordatuy Set aptas longifoliay Rho- 
diola roseuy ConvallariaPolygonaiumy Saxifraga stellarisy oppo^ 
sitifolia\ Thalictrum minusy Dr aba muralisyThlaspi at'vensCyCo- 
cJilearia qfficinaliSy Geranium sylvaficuniy sanguineum; Gnapha^ 
Hum dioicuMy Solida virgo aurea y, Serapias ensifolia and rubra. 
Id the district are found, Chara hispidoy Galium borcaley Viola 
luteoy Gentiana campestrisy Ornithogalum luteumy Cmivatlaria 
midtijloray Epilobium alpimmiy Polygonum vivvparumy Saxifraga 
nizotdeSy kypnoidesy Stellaria nemorumy Arenaria vernuy Po~ 

tentilla 
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tentilla aurea^ Geum rivale^ Dryas octopetala^ Actcea spicata^ 
Thalictrum minm^ majm^ Trollim europeens^ Draba incana^ 
muralisy Thlaspi alpestre^ Cochlearia officinalis^ Cardamine im^ 
patiens^ TYtrritis hirsuta^ Geranium phceum^ sybimticum^ 
guineum, Hieraciumpaludosnm, Hypochceris maculata, Cardnus 
heterophyllus^ Senecio satracenicus^ Satyrium alhidum^ Ophrys 
nidus aviSi Cyptdpedium Calceolus^ Salix myrsinites^i her bacca^ 
reticulata ; Taxns haccata, Osmimda lunaria^ Lycopodium sela^ 
ghioides, inundatum, alpinum; Asplenium viride, Scolopendrium 
ceterach, Pteris crispa, Hymenophyllum tunbt'idgcnse, &c. 

The high range of hills called the Yorkshire Wolds, ban¬ 
ning at the coast near Bridlington, is composed of chalk. This 
formation extends by Drifiiel^ forming a bow betwixt Beverley 
and Pocklington to the Humber. In this part the Ericce are 
not found. The only rare plants are a few common to lime¬ 
stone, viz. Pestuca pumilis, hromoides, Gentiana amarella 
Chlora perfoliata. Astragalus hypoglottis. Passing the Vale of 
Pickering (lately rendered notorious by the fossil bones disco¬ 
vered in the Kirkdale Cave), we come to the oolite, extending 
from Scarborough, by Kirkby Moorside, Hemsley, to meet 
the alluvium near Easingwold; it then takes a turn to the east, 
and passes Maltoii, and we find on it the following plants; 
Chara hispida,JlexiUs, Veronica montana, JJtricularia mino?, 
Sc/ice?ius mariscus albus, Scirpus paucijlorus, articularis, sylva- 
ficiiii, Bro7nn$ pinnatus, Arundo epigejos, calamagt'ostis, Lolium 
arveyisc, Elymus europeeus, Galium tricorne, Potamogeton gra^ 
mincum, Viola hirta, luiea, Gentiana pneumonanthe, Bupleu- 
?uiu y oiundifolium, Caucalis daucoides, Pimpinella magna, Li-^ 
niim pey'vnyie, Drosera anglica, longijolia, Paris quady'ifolia, 
Pip'ola roiundijblia, PotentiUa t^erna, Geum rivale, Papavet' 
hyby iduin. Ranunculus Lingua, parvyioms, &c. 

Tlie only district which I have not been able to examine is 
the Alum-shale, rising on the coast, from Whitby totlie Tees, 
including the Vale of Esk. The small line of basalt found in 
Yorkshire passes through the above. 

Plants found in the southern counties of England, which are 
not in Yorkshire: 

Clematis vitalba. Campanula patulo. 

Orobanche minor. Trachelium. 

Taniarix gallica. 

Northern plants, not found: 

Ligusticum scoticum. Aira levigata. 

Cerastium tetrandrum. Sagina maritima. 

Plants which appear to have reached their northern limits: 

Butomus umbellatus. Viscum album. 


Plants 



ifjG 


Mr. J. Atkinson's Skefr/t of the 


PJunts which apjiear to have reached tlieir southern limits: 
Trientalis eiiropaca. 

Native Swiss plants fouiul in Yorkshire: 


Malaxis paludosn. 
Cistus marifolius. 
Geum rivale. 

Ribes pelreiini. 
Thalictriini niajus. 
Sedum villosuin. 
Epilobiuin alpinuin. 
P^^nis aria. 

Pyrola rotund ifolia. 
minor. 

Stellaria iieniorum. 
Geranium lucidum. 


smiguineuni. 


Iinpaticns noli taiigere, 
Arenaria verna. 
Campanula latifolia. 
Thlaspi alpestre-_ 
Solidago virgaiirca. 
(.)rnithog:iluin lutcuni. 
Meliea nutans. 

Sediun Tdephiiini. 
Allium arenariura- 
Cuuvallaria inajali^. 
Fumaria claviculat:i. 
Thalictrum minus. 
Astragalus h}]u>gloUis- 
Lepulium lalildluini. 


Gentiana pneumonaiitlie. 

Osniunda regalis. 

Rare plants, natives of Lapland and Yorkshire. 
Rubus chainaemurus. Salix rosmarinifoiia. 

Draba incana. Tlialictruin ulpiiuim, 

Rhodioia rosea. Aiulromeda^xjlildlia. 

Tofieldia palustrls. 

Rare plants, natives of Switzmiand and \'oi k’^liiiv . 


Cerastiuin al))inii)n. 
Potentilla aurea. 
Bartsia alpinu. 
Gentiana verna. 
Viola lulea. 

Salix herbacea. 
Galium borealc. 
Lathraea squiunaria. 
Rubus idauis. 

saxutilis. 

Trientalis europiea. 
Salix pentandru. 
Ophrys cordata. 


ScTratula alpina. 

l)r\ 'as octoj)etala. 

Aspidium Jonchitis, 

Polygonum ^ i\ iparum. 

SaxilVaiia stellaris. 
o 

aizoides. 

K(|uisetum h^ (‘iiialc. 
Scandix tulorata. 

Uibes alpiuuiii. 
Aspleaium viridi*. 

Circaea alpina. 

Epilobiuin angustifoliuin. 
Narthecium ossifragum. 


Rare plants, natives of Lapland, Switzerland, and Yorkshire: 
Papaver cambricum. Bartramia arcuata. 

Salix Croweana. Asplenium acliantum nigrum. 

Alisma natans. Ilymenopliyllum tunbridgensc, 

Scolopendrium Ceterach. &c. 

Plants indicative of great altitude: 

Arbutus uva ursi. 

Hutchin Moor, near Todmordon . . Yorkshire. 

Cronkley 
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Cronklcy Fell.Yorkshire. 

Kinder Scout.Derbyshire. 

Dale Head.Westmorland. 

Near 1 lexham.Northunjberlaiid. 

Martindale, Dale Head.Cumberland, 

Saxif a^a opposilifoUa^ 

Ingleborou^h, Iliiiklehaiigli, and Mal- 

ham Cove.Yorkshire. 

Catier Idris, and other high mountains in Wales. 

In a ravineof the Screes, near Wastwater Cuniberland- 
Rubus Chanunnonis* 


Ingleborough, 1 linklehaugh, Kirby Fell, 

.Yorkshire. 

Mountains oi’ Wales, Westmorland, Cumberland, and 
Durham. 

Plants extremely local. 

Drpas (H lopetala, —On Arncliffi Clowdcr, in Littendale; 
and near Settle, Yorkshire; and Cronklcy Fell*. 

(ientiana r^erna .— Found in Teesdale in mo^X surprising 
(juantities, and, luckily, cannot be extirpated, in consequence 
of its sending out innumerable runners, each of which becomes 
a j)lant on digging uj) s|>ecimens. (Jardeiiers from all parts of 
Isngland have visited this spot., and attempted its destruction, 
alter r(ino\uig cjuantities for sale.—Goths indeed ! 

Ci/pripcdiunf ('alrcolus. — In stweral parts of Craven, York¬ 
shire; Castle Kdcn Dean, Diirhain; Borough Hall Park, 
Lancashire, 

The Ladies’ Sli])pcr used to be found in tolerable plenty 
about liigh'borough; the greecliness of florists has, however, 
render(‘d it scarce. Tlie great secret in its cultivation appears 
to he rest. A poor man in Craven has made a considerable 
sum uimiially by the sale of this plant: he possesses a small 
garden surrounded with gooseberry trees; in the centre, he 
j>lanted some years ago some plants of the Cijpripcdium Calceo^ 
lus\ they were left undisturbed for a long period, and have 
filled the garden, flowering freely, and flourishing under the 
partial shade of the gooseberry-bushes. 

Leeds, Oct. 1823. 


* Cronklcy Fell is often cited as in Durham, but certainly on the York 
side of the 'fees. 
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XXXIX, Notices 7rs])ec/wg New Books. 

Meteorological Essai/s and Obsc)Tatio7h% In/ J. F. Dantllt., 

FJ\,S. London 1823. 8vo. p|). 4*GL 

[Wc have bccu iiuluccil to republish the followbifj imiew of Mr. Daniell’i> 
Metoorolo^ical Kssa\s, from an Ainoricau j)erioilk’iiI piiblicatioii in which 
ithnsven l•egcllll^ iippeareil, not on!\ iisa\cr\ clear uiul concise analv'^is 
of the work in <]nestion, hut also as it may not he unsor\iceahle in bhow- 
ins the attention anti intelliiience with wliieh the jiroi^ress of silence in 
tills country is \iewetl on the other side of the Atlantic.—We have been 
informed tluit the article is umlerstood to he fioin the pen of IVofessor 
Renwick of ('olumhia (’olle^c in New York] 

T^IIE atmosphere thuLbuiToniKls thc^lobe w^e iuliabit is the 
scene of miineroiis and im))()rtant phenomena. With these 
our comlbrt and health is most intimately coimecled ; and yet, 
although they lake })lace in our inmiediale ^icinity, and are 
continually jirodueing marked efl'eets upon our senses, we are 
much less acquainted with the laws that govern lliem, than 
vve are with those that direct and regulate liie motions of bodies 
situated at distances from us so remote as almost to baffle* hu¬ 
man conception. Yet tliis is not because a sufficient degree 
of attention is not paid to the changes tluK occur in the* atmo¬ 
sphere; for tlK‘y form an obJt‘ct of constant observation and re¬ 
mark to all classes of mankind ; but our ignorance aiises from 
the want of re*xular and <'orrect retristers of the more obvious 
appearances, and of instniments b> which the more hidden 
phenomena may he discovered and observed. This last defect 
bids fair to lie soon obviated. The labours of several pow er- 
ful minds have of late y<'ins been devoted to the science of 
meteorology. Much has l;een thus accomplished in the dis¬ 
covery of causes that aflect climate, and in the contrivance of 
instruments to observe and register them ; but by far the most 
important work that has yet ajipeaied on this subject is that of 
JDaniclI. We shall endeavour to give our readers an analysis 
of this interesting volume. 

The earth, as is well known, is surrounded by an atmosphere, 
whose princijial constituent jiart is a permanently elastic fluid, 
that may, as far as its eflects iqion climate arc concerned, be 
considered as homogeneous. The temperature ol tins, at any 
point of the earth’s surface, may be observed by means ol a 
thermometer, and its niechanical pressure by the barometer. 
These instruments are so familiar as to need no description; 
tlicir use and construction arc both well know n to all jiersons 

pretending 
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pretending to the appellation of scientific. It may not, how¬ 
ever, be irrelevant to remark, tliat no standard thermometer 
is known to exist; and that most barometers are carelessly 
made, and filled with inei'cury from ^vhich the air has not been 
sufficiently extracted. 

Were tlu‘ earth a sphere of utuforin tt^mperature, and at 
rest in space*; its atmosphere a perfectly dry and permanently 
elastic fluid; the height of the latter would be constant over 
every point of the earth’s snrfact', and its density and elasticity, 
at equal elevations, every where the same. The column of 
mercury that it would su})port in the barometer, would there¬ 
fore be the same at every point on tlie surface of the sphere; 
and equal at equal heights above tJ»e surface. The atmosphere 
would be absolutely at rest; and as its elasticity is proportioned 
to the pressure, the density would decrease in geometrical })ro- 
gression, while the distance from the surface of the spliere in¬ 
creases in arithnieticah When air is rarefied, its capacity for 
lieat is increased, and xuce rvv ,■ tlic sensible heat of ihe at¬ 
mosphere must, thert‘fore, decrease as the altitude incTcases; 
and as this t'lianges the volume of clastic fluids, even under 
equal pressuro, the barometer alone v^ilJ no longer be tlie 
evact nioasiire of the ])rogre^si\e density, but must be asso¬ 
ciated with the lliennorneter. Any change of tein})erature that 
affects cv<*ry jiart of the s|)here, would cause an increase in the 
elasticity oi the atmosphere, and in its consequent Jieight, 
without producing any motion in tlie lateral direction, or any 
change in the pressure upon the surtace ; but the pressure will 
b(‘ changed at all oilier altitudes. 

IftJie tempei alure of the spiicie, instead of being equal at 
every jioint, were greatest at the equator, and decreased to¬ 
wards tlie )H)les, the ju’essure on every point of the surface 
would still continue the same; but the altitude of the atmo¬ 
spheric column would become greatest at the equator, and its 
specific gravity at tlie surface less there than al tlie j)oles. 
The heavier fluid at the jioles must, by its mechanical action, 
press upon and displace the lighter, anil a current will be es¬ 
tablished in the lower part of the atmosphere from the poles 
tow'ards the equator. Tlic diffeience in the specific gravity of 
the j^olar and e(|uatorial coliniuis becom<»s less as wc ascend 
into the atmosphere; wdiile the elasticity, which is constant at 
the surface, varies with the height, and the barometer stands 
higher at equal elevations in the equatorial tlian in the jiolar 
column. It will licnco happen, that, at some definite heigliL, 
the unequal density of the lower strata will be compensated; 
and a counter-current w'ill take place in the higher regions 

* 1 pal 11 --t. 
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from the equator towards the poles. Our author has investi¬ 
gated the height at which this would happen, under certain 
circumstances, and calculated the velocity of each current at 
different elevations. The velocity and direction of these cur¬ 
rents may be affected by the partial rarefaction or condensation 
of any of tlie columns; and such change of density will na¬ 
turally take place, in consequence of the vicissitudes of the 
seasons, and the alternations of day and night. 

If die sphere be set in motion, and made to revolve around 
its polar diameter, as an axis, an apjiareiil modilication will 
take place in the direction of the currents. The lower cur¬ 
rent, coming fiom a point whose velocity of rotation is less 
than diat at which it arrives, will ajipcar to be affected with a 
motion, in a direction contnirt to that of the revolution of the 
sphere; wJiile the upper current, being under opposite cir¬ 
cumstances, will be apjiarently affected in an opjiosite manner. 
Hence we find, in the equatorial regions of the earili, winds 
that blow continually from N.E. on I he northern side of the 
equator, and from the S.E. on the '•t>iithern. In this region, 
the temperature is subject to little variation, and the general 
causes that have been described aie more jioweriul than the 
local action ; but, as slight irregularities of tcuijierature are 
capable of proilucing great tlislurbances, that would act un¬ 
equally on the antagonist currents, accumulations in some parts, 
and consequent deficiencies would arise, and cause Icnqmrary 
and variable winds, that in the higher latitudes would modify 
the regular currents, and ofttii reverse their courses. 

The atmosphere is not conii)Osed entirely of a homogeneous 
and permanently elastic fluid, but always contains a considera¬ 
ble portion of aqueous matter. It has been su)>po‘^ed by some 
that this is chemically combined witli the air; by others, that 
it exists there in the lonn of vujiour. The cxjieriments of 
Dalton have established, conclusively, that tlie latter is the 
true theory; and that every given portion of space is capable 
of containing, at a given tein])erature, a certain amount of 
aqueous vapour, whether there be air present, or not. Mr. 
Daniell proceeds, in tlie second part of his first essay, to in¬ 
vestigate the phainomena of an atmosphere composed entirely 
of aqueous vapour; and the third part treats of one coinposetl 
of permanently elastic and condensable fluids mixeil. It w'ould 
occupy too much space to follow him in this most ingenious 
and interesting inquiry ; we shall theicfore content ourselves 
with stating, in his own language, the results at which he 
arriv^es. 

The specific gravity and elasticity of the air is but slightly 
affected by this intermixture of aqueous vapour; so sliglitly, 

indeed. 
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indeed, that the course and velocity of the currents may be 
considered, without any chance of disturbing our main argu¬ 
ment, as unaltered. It will also be remarked, that while the 
great aerial ocean is divided into two distinct strata, flowing in 
opposite directions from south to north, the aqueous part, which 
is nearly confined to the lower current, presses in a contrary 
direction. The adjustment of these particulars remaining as 
now supposed, the compensating winds flow on in the courses 
which have been described, and the balance remains undis¬ 
turbed-” 

Altliough the general currents are so little affected by tlie 
mere presence of aqueous vapour, the variations of tempera¬ 
ture that are j^roduced by its evaporation and condensation 
will tend to prtxlucc changes in their direction ; these will be of 
great importance, but modified by local circumstances. The 
suil’ace of the earth is not uniformly composed of one sub¬ 
stance, but is partly covered by land, and partly by water. The 
evaporation from surfaces of these two diflereiit natures will 
be very liillereiit, and the changes of temperature arising from 
this source must vary with every modification of local circum¬ 
stances. "^rhe quantity of moisture, then, that the air of any par¬ 
ticular place contains, will have an influence upon its climate; 
nor can any set of meteorological observations be complete, 
when this is not emplo^xnl as an clement. The increase of 
w'eiglit ac<|inreil by deliquescent salts, the tension of cords, the 
shortening of wl)aieboiie, liair, and of some vegetable sub¬ 
stances, have all been ai)j)lied to this purpose, but with little 
success. Aware of tlie great iin}X)rtance of this subject, Mr. 
Daniell has jdanned and constructed a hygrometer that must, 
w'hcn its merits shall be fairly appreciatetl, supersede all others# 
Hvgronicters, constructed of the substances we have idready 
mentioned, iiulicate merely the presence of diflereut })ortions 
of vapour, without affording an}" means of determining its abso¬ 
lute quantity. Leslie has indeed ]n'oj)osed a modification of his 
ilifferential thermometer as a hygrometer; and observations 
with this maybe apjffied to tlie tables of vapour existing in 
space at a given Uanperaturc, as deduced from the experiments 
of Dalton ; but his instrument, although beautiful and ingeni¬ 
ous in the highest degree, is liable to objections from which Mr. 
DanicU’s is free. It requires abstruse calculations, and deli¬ 
cate corrections, on the nature of which philosophers are by no 
means agreed; and it has the disadvantage of having an arbi¬ 
trary scale, instead of adopting one of those sanctioned by 
usage ill the common thermometer. 

If a vessel containing a cold liciuid be exposed to air of a tem¬ 
perature considerably higher, it will be covered with a film of 

condensed 
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condensed vapour, whose quantity will depend partly upon the 
moisture existing in the atmosphere, and partly upon tlie differ¬ 
ence in sensible heat between tlie air and the liquid in the ves¬ 
sel, There are certain saline substances that lower the tempe¬ 
rature of the water in which they are dissolved; if one of these, 
in fine paw^der, be adiled gradually to a ))ortion of water con¬ 
tained in a vessel, the temperature may be lowered by slow 
degrees, until it reach that point at w'hich deposition will just 
begin to take place, A thermometer placetl in the liquid will 
show this temperature, anil mark the degree of heat at which 
saturation w'ould occur, w'ith the quantit3' of moisture then con¬ 
tained in a given bulk of atmosplieric air. This degree of the 
thermometer is called the dew point, and w ill, by mere refer¬ 
ence to tables deduced from the experiments of Dalton, give 
the absolute quantity of moisture that is present. 

This exj)eriinent would be attended w'ith *-01110 difficulty in 
practice- Mr. Daniel! has therefore adoptetl another method 
of performing it. If water be placed in one of two balls, con¬ 
nected together by a tube bent twice at right angles and ex¬ 
hausted of air, the immersion ol’tlie emjitv ball in a freezing 
mixture will cause the congelation ol’the water contaiiictl in 
the other; for the aqueous vapour tJiat rises rajiidly in xvicno 
will be as iaj>iilly condensed liy the cold a})})lication ; itvjdace 
will be supplied 1 >> a fresli eiaiior.ition fiom the surface of the 
water, and the fonnalion ol this mnv vajioiir will cariA off so 
inucii heat from the mass, as rapidly to reduce its temperature 
to the freezing point. If ether he substituted lor water in the 
balls, and if the ball that contains no hijiiid be coated with a 
bibulous substance, moistened also with ether, the exaporation 
of this lust will produce a great degree of cold : anil lliis will not 
be manifested in the loss of heat l)\ the ball to wliich the I'ther 
is a]q)lied, but by the rapid passage of the melosed ethei in the 
state of vajiour from the odier bulb, the tenqierature of which 
is louvered in coiiscijuence. I'he loss of' temperature in the 
naked bulb may be rendi red exident by inclosing within it, 
and the contiguous stem, a very delicate thermometer; as soon 
as the surface of this bulb is cooled doxvn to the point at whicli 
the aqueous matter contained in the atmosphere would be pre- 
ti})itated, it becomes clouded XAilh a thin film of moisture; a 
practised eye will readily seize the precise instant at which 
this takes place, and will at the same moment read the tempe¬ 
rature shown by the included thermometer. In the wdtole cir¬ 
cle of physical science tliere is no instrument more simjtle and 
beautiful in principle tlian this liygrometer. Its use is not at¬ 
tended with any difficulties; and it fullj-satisfies all the condi¬ 
tions laid down by Saiissure, as essential to the jierfection of 
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hygromelric instruments. Did it furnish us only with an easy 
ancl certain method of ascertaining the quantity of moisture 
present, at any given time, in the atmosphere, it would be of 
the utmost importance in keeping registers of the weather, 
with a view of comparing the climate of different countries, and 
seeking for those causes of atmospheric pha?nomena which are 
\et hidden; and it would, when joined to observations of the 
barometer, furnish the most certain indications of the proba¬ 
ble state of the weather, so imjiortant to those engaged in 
jnany of the acti\c pursuits of life. But in addition, it gives 
us a measure of the Ibrcc and (juantity of evaporation ; a ques¬ 
tion that Juis never yet received a satisfactory solution; and 
whicli, when settled, could at once be applied advantageously 
to many practical cases; and it supplies the desideratum that 
has hitherto prevented the complete success of the bai'ometric 
measurement of lieights. 

It is to be recorded, to the disgrace of European science, 
that this instrument, so simple in theory, and so beautiful in 
its practical aj>]ilication, has, from causes of local jealousy, 
not j’^et receiNetl the notice and distinguished approbation to 
w hich it is entitled. In Eirmburgh, Professor Leslie, bigoted 
to his owji inventions, and full of his \iew's of applying his 
differential tliermometer to ihis, among a variety of other 
uses, has, in his article on meteorology, in the supplement 
to the rjULifilopidia Briiauuicay entirely passed over tin* in¬ 
vention ol' Mr. Daniell; and, after stating casually the principle 
on which it is founded, contt*ntcd himself with saving, that it 
might be of value could it be ‘H*asily and nicely reduced to 
jiraclice.” In Switzerland, the editors of the BibUotheqiie 
Umvnscllr alleel to think that Mr. Daniell could not have 
been acajiiainled with Saussuie’s hygrometer, or he would not 
liave tlnmght it necessary to constiuct a iiew^oue; although 
Saussure’s papers may be quoted as the evidence of the im- 
})erfectioiis of his ow n nistruinent. Tlie philosoj)hers of France, 
witli a blindness of national j>rejudice, almost ec|ual to that 
manifested by tlie mathematicians ol' England, when, for a 
(jiuirter of a century, they disdained to jirofit by tlie brilliant 
inventions of Laplace and Lagrange, have passed Mr. Daniell 
and his discoveries watliout notice; wliile in London he has to 
contend with the whole weight and influence of the President 
and Council of tlie Rojal Society, in conse(|uence of his having 
})()intod out the cvlreme negligence with which the meteorolo¬ 
gical register, published under the sanction of their authority, 
was kept. Mr. Daniell has, however, Jiad the ^ood fortune 
to meet with a coatljutor in his interesting eKporiments, who, 
for scientific acijuirenients, and skill as an observer, ranks se¬ 
cond 
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cond to none at present living. The name of Captain Sabine 
is so well known among us, that it is sufficient to mention it, 
in order to enable our readers to appreciate the great value of 
his aid and zealous support to our author. His coniniuiiica- 
tions form a considerable )K)rlion of the volume before us, and 
have all that clearness i>f detail, and ]>hilosophical j)recisioii, 
for which his papers in the Transactions of the Royal Society 
of London are so remarkable- 

The Tliird Essay is upon the subject of the ratliation of heat 
in the atmosnhere. We have already devoted so much space 
to the preceding topics, that we can only state a few of the most 
important facts that are there detailed. It is shown, conclu¬ 
sively, from a comj>arison of observations, under the etjiialor, 
in temperate climates, and within the arctic circle, that the 
excess of the heat derived from the direct rays of the sun, above 
the temperature of the air, is much greater in high than in low 
latitudes. This is evidently a most bountiful provisioji of Pro¬ 
vidence, in equalizing the effect of different climates, and fitting 
tliem all to be inhabited by the human race. We may in this 
way account for the facts, that the hottest days in high lati¬ 
tudes are nearly as op])ressive to the mere senses, as in low 
latitudes, where the thermometer stands much higher; and 
tliat vegetation is so very rapid in cold countries after -tlio ice 
and snow are dissijiated. Mr. Daniell has given a very inge¬ 
nious hypothesis, by which lie accounts for this curious pha*- 
noinenon. The air, as wc have seen, exerts a pressure on 
every part of the earth that, Uiken at a mean, is equal ; in high 
latitudes, however, the air is the most dense, and the atmo¬ 
sphere assumes in consequence the figure of a sj)hcroid very 
much flattened towards tlie poles. Our author sujiposes that 
tlie depth of this atmosphere, at each particular place, has an 
influence on the quantity of heat that is transmitted. 

The heat that is communicated by the sun to the earth again 
radiates; the rate of radiation will be affected by a variety of 
circumstances, such as the iiresence or absence of the sun, the 
temperature of the radiating surface, and the state of the hea¬ 
vens. Dr. Wells, it may be mentioned, has made a most im¬ 
portant use of this subject in explaining the formation of dew. 
Mr. Daniell finds, that radiation from the earth follows the 
same law as the diicct radiation from the sun, being propor- 
tionably less in low than it is in high latitudes; and he applies 
the same explanation to this as to tiie other circumstance. He 
lastly details an experiment by which lie shows, most conclu¬ 
sively, not only that the rays of the moon do not communicate 
any sensible heat, but that its light does not affect the terres¬ 
trial radiation, even as much as the slight cloud that hardly ob¬ 
scures 
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scures its illuminated surface. We state this result, inasmuch 
as it completely disproves the reasoning founded on a lute ex¬ 
periment made in this country, by which it was attempted to 
be shown, that the lunar light was capable of affecting a very 
sensible differential thermometer. 

Besides the irreirular fluctuations in the altitude of the ba- 
rometer, a patient and careful investigation shows that there is 
a horary oscillation*, apj)arently produced by tides in the at¬ 
mosphere. By a series of observations, at seven different sta¬ 
tions, one extreme being under the equator, and the other in 
50 degrees north latitude, it appears, that while the irregular 
movcnieiit of the atniospliereaiid general range of the barometer 
increase, in going from the equator towards the fifty-second de¬ 
gree of north latitude, lliere is a regular ccmcoinitant fluctuation, 
that augments as we proceed from the higher Latitude towards 
the eejuator. According to an hypothesis laid down by our 
author, there must be a latitude, where the causes that pro¬ 
duce the tides will just bo /// rquflibn'o and in latitudes still 
higher the fluctuations will be in an o])posite dii'ection. In 
supjiort of his theory, he adduces the register of tlie barometer 
kept in tlie second northern expedition, and compares it with 
that kept by Major Long’s party during the same season. It 
may truly be said, that no step in science is unimportant, and 
that trivial circumstances may frequently produce great good; 
for we thus sec distant observations, taken by scientific men of 
<lifferent nations, and without any previous concert, made use 
of in the investigation of a subject, that had probably not oc¬ 
curred to the minds of either of the observers, at the time of 
instituting their experiments. In the new expedition that is 
about to sail from Lngland, to ]>ursue the discoveries on the 
northern shore of the American continent, this subject w ill be 
made a sjiecial matter of research : to furnisli the means of 
comparison, simultaneous observations will be made in Lon¬ 
don, and arrangements have been made by the British Board 
of Longitude, to place a similar set of instruments in Colum¬ 
bia College in the city of New-York. In this w'ay, four sets 
of observations will be made, viz. at London ; at Hammerfest, 
near the North Cape of Europe, w here correspondiiii^ instru¬ 
ments liave been sent; at New-York; and at Prince Regent’s 
Inlet; these observations wUI be made under two different me¬ 
ridians; that of IxMidon being the same w ith that of 11am- 
merfest, and that of New-York witli Prince Regent’s Inlet. 

In making a series of meteorological observations, the regi¬ 
ster wall be of little importance, unless the instruments be of 
good quality, and much attention be given by the observer 

* Essay 4th. 
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liijnself to their accurate adjustment, and to applying tlie pro- 
|)er corrections’^. The instruments commonly sohl are mere 
playthings, and not at all adapted to the ])rosent advanced state 
of physical science. It very rarely ha})pens that two lliermo- 
iiieters agree, and when it became necessary, for some impor¬ 
tant purposes, to procure a stuinlard thennomeler, none was 
found to exist in the hands of any of the artists in London. The 
case is still worse \^ith the barometer; in those constructed by 
the same maker, discrepancies of a ejuarter of an inch maybe 
detected ; and even in those to hleh the names of the first art¬ 
ists are allixed, it rarely haj)jiens tliat the mercury lias been 
purified by boiling. On this subject our author enters at length, 
aiul oives lull instructions for tlie choice and construction of in- 
.strumcnis. Vv’e l egret that \\e cannot, consistently with oiir li¬ 
mits, enter fully into these interesting details. 

From this brief and inea^* i e aual\ sis, some idea may be form- 
edof the talent and ingenuit} displayed by ^Ir. Daniell in his 
important work. It must, Ibj- many\ears tt> come, iiirnish t<.> 
the observers of atmospheric pha'iioinciia the text book by 
which they are to be guided in their rc'^earelies. liy the a])- 
plicalion ol his rules, and by simuUaim.)us registers, ke})t in 
diHei'enl jiarts of the uurid, the science of meteorology, that 
is now in it'^ infuncy, ma\ soon be brouglit to a comparative 
degree of perfection. No ddliculh need any longer atteinl the 
measure ol atnios])licric jiressuie and temjierature, of ihelieat 
of radiation Ia ih ii om tlie sim and from tlie eartli, of moisture 
in tlie air and evapoiation Iroin the surlhce. '^The (juaiitity oi 
rain and the course of the winds may be readily dilermined, 
and the only desiderata tlial will remain are the jiluenomena of 
atm(.)splieric electricity, and the absolute force of tlie ath’ial 
currents. 

This paper will he cousiden'd as liaving attained its object, 
should it render the work to v\l^icli it lelates known to the 
scientific jiorlion of the American community, and should it 
awaken some interest in the subject, ainong jiersons whose ac- 
tjuircmeiits aiul leisure would (pialily them for observers. 


The Montldif Critical Cia'^cftc, No. L for June 1st, con¬ 
tains a review' of Sir J. L. Smith’s E)i^^lisli Flora, No more 
imjmtlent and obvious i'alsehoods ever apj)earcd on pajier. 

The reviewer s*'ys on tlie subject of Graminea^ that tlie 
author has “not once quoti^d IJeauvais:” but the reader may 
see in vol. i. the list of authors quoted, and then turn to 
jjage 83, line 5 from the bottom; p. 83, 1. 6; ]). 94, 1. 8 Iroin 
the bottom ; p. 96, 1. ; p. 109, 1. 9 from the bottom; j). 111, 

8th. 
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1. 10 dittu; p. 115, 1. 10; p- 131, 1.2; p. 135, 1. 10; in all 
which places that excellent writer is cited as he ouoht to be. 

In the Umhcllijcrcv^ the reviewer says that Sir J. K. Smith 
criticises the labours ofSpreno/t; and Hofl[nian,aiul 3 et never 
makes u single reference to their works.” WJieuas in the 
list of books quoted in vok ii., both the'c writers aie uulU 
cated, at least Sprenge/and IlolThuu///, whieli are the true 
names;—Spreng/e; was a conchologist. See also, with respect 
to tile latter assertion, p, J2 of this 2d vok line 2t: p. 11, 1. 3 
from the bottom; j). 45 in two places: 10 to 52; in everv page, 
both autliors are once or twice quoted ; in ])]). 5t, 50, 02, 05, 
66, 68, 71, 72, 77, 84, 87, 91, 92, 94, 96, 97—103, 105, one 
or both may be iimiul cited, ami Sprengt'fs r;r//t>r 
liisiSY;cfnA Lhnhdlijl)cc, or botli, are always nientioiud with 
resjiect hy our learned President, whether agreeing witli them 
in opinion, or not. 

With regald to liis quotation t>f authors in general, liis 
plan seems to be not to buitlien the work with tlie n.mie or 
jmge of y author in everv countrv who has menlioued each 
})]aiit, but to quote such as aie usotiil, and likelj^ to assist an 
Knglish reader. 

W li at we have saitl is diongl* to e\])ose such a baiefaced 
calumny. The lest of the article is no less faKt^ and injurious: 
built is unnecessary to refute what every person conveisaiit 
whh tlu' snbji'ct will '■ee in its true light. "I'he writer abuses 
Mr. Crii'villeN FIoki for being arranged after xhn Ijijnuran 
metliod, v\liieli is ])iculiailv^ obnoxious to tliosc who can get 
no credit but by attacking it. 

Nothing can be nua'c i’alse than viliat is .ad of Sir James in 
this Review about his copying Ray and J'cuunefort, as he is 
undoubtedly the fiist whoariangcd UvihiUatir b^ all the parts 
of fructification aluiu. 

We hav e long seen enough of Reviews to convince us that 
very little regard is (o be paid to their crilicjues on works of 
science or research, as the vvi iters employed are either nevt 
capable of mulei standing them, or have some personal in¬ 
terest in niisrejircseiiting them. Thus it happens that the 
very best woiks of this descrijition which appc»ar from time 
to tune are either not noticed in the Revieves, or arc misi'e- 
))resented and abused. 


ANALYSIS OF VERIODICAL WORKS ON NATURAL HISTORY. 

Curtis's Botanical Magazine. No. 452. 

PI. $?50!). Azalea indicUy var. /3. 'pJnin. — Ormthogalum narhoiiense, con* 
siclercd by some authors a v.iriety of pyrcmaivumy from which howe\erit 
diUcrs in many particulars.— BJln* sylveshu, the dibtinction between wliich 

K‘f 2 and 
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and Amica BellidiaKtrum^ is represented as not quite certain .—Coreopsis 
tinctoria^ discovered by t^rofcssor Nuttall in the Arkansa territory, Nortii 
America.- Monarda Ritsuciianu^ “ caulc acutangulo bisulcato, foliis ovatis 
acuininatis basi rotnndatis; inferioribus serratis, labio infcriorc revoluto 
CTittato .”—Euphorbia carinatny one of the species of the section which 
Mr. Haworth has made into a ^enus under the name Crepxdaria ,— 
Maiva prostratoy belonging to tiic fourth of M, Decandolle’s sections, of 
which McEUch has formed hiii {^euus Modiuln ,— Ophrya ArachnilcsA^om the 
collection of C. H. Turner, Esq,, who brought it trom Switzerland. 

The Botanical Register. No. 115 . 

PI. 825. Tsochilus prolifer, a West Indian plant very rare in this country, 
belonging to the section Epidendrea of Mr, Brown’s arrangement ofOrchide- 
ous pXwciV&.^Leucadendron tortioHy described by Mr. Brown in his acccuiit 
of the Pro/catrrT', Ijuin» 'Frans, x. 5(5.— Ardisia jmnetatay*^ foliis lanceolatis 
coriaceis sinuati*! versus basin attenuatis, corolla hubcainpanulatii punctata; 
lobis obtusis:” brought from C'hina in 1822 by Mr. Jolin Putts, a meri¬ 
torious collector, who died in the service of the Horticultural Society.— 
Cunonia capemis, “ The natural order Cunoniavea'f Mr. Brown remarks, 

several of whose genera have been referred to Saxifra^ea, is more readily 
distinguished from that familj' by its wi<lcly diftcrent haliil, than by any very 
important characters in its fructification.”—var. nepalcmis. 
^Dolichos piirpureus.—Arum rrinitumy a most singular plant, native of Mi¬ 
norca. “The remarkable organ,” observes Mr. Lindley, “ whicli in this 
genus represents the flower, and by botanists is termed spathoy is a leaf un¬ 
der a peculiar form of development, assuming the colour, and probably the 
office, of corolla. It is one of those deviations from the usual order of Nature, 
which assist the philosopliical botanist in understanding the origin of {dmiiar 
organs which have departed more completely from what may be called their 
primitive forms, and which, witli cohesion of parts and alteration of figure, 
take on new appearances and functions, by which they arc so far disguised 
as to be recognised only in the few plants in which their transition from 
one form to another has been, as it were, arrested in the middle, and re¬ 
mains incomplete. 

“ The spatha of the At'am, which is manifestly a cohuired leaf, goes far 
in support of the ingenious theory ofM. du Petit-Thouars*, that all parts 
of the flow’cr and fruit are modifications of leaves, or lra\ cs in an altered 
form; or, to employ his own expression,—‘ quelaKlcur n’est autre chose 
t^iic la transformation d’une Keuille ct du Bourgeon qui en depend; que la 
l*euillc donne Calico, (’orolle, ct Etamiuc, ct que Ic Bourgeon devient Ic 
PVuit produisant la Graine;’ and that the hud of a tree and the seed of a 
tree differ chiefly in this, that the former is an ‘ Emhryon Jixv^ a stationary 
embryo, and the latter an ‘ Emhryon mobilcy or moveable embryo. The 
points upon which this curious speculation depends for Mip[)ort are, that 
there are no limits between leaves, bractese, calyx, and corolla; that, in 
double or monstrous flowers, the stamens and ovaries become foliaceous; 
that anthers occasionally secrete ovula; that ovaries arc known to become 
polliniferous; that every compound calyx, corolla, or ovary, can be shown 
to be made up of a determinate and relative number of simple parts; and, 
finally, that all these organs, in regular flowers, in which no abortion or 
obliteration has occurred, are produced about their axis, as the leaves 
about their stem, in a spiral, or, by depression and approximation, verti- 
cillate, manner.” 

* See above, p. 81, 

XL, In- 
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XL. Intelligence and Miscellaneous Articles. 

DISRUPTION OF A BOG IN YORKSHIRE. 

G reat interest and some alarm liave been excited in Leeds 
and its ncifrlibourhood by the disruption of a bog on 
Crow-liill, on the borders of Lancashire, the contents of which 
liave been poured into the river Aire, to the extreme inconveni¬ 
ence and annoyance of the manufacturers upon its banks. On 
Friday morning, the 3d instant, the river at this place, which 
was rather swollen, aj)j>cared of a colour unusually <lark, and 
wdiich deepened so much in the course of the day that the ma¬ 
nufacturers found it impossible to use the water for any pur- 
j^osc of business; and on Saturday morning it w^as still worse. 
The water, when taken into a glass, appeared nearly as black 
as ink; and on being analysed, was found to leave a large re¬ 
siduum of vegetabh' matter resembling ]>eat. In consequence 
of this state of the river, it became necessary to suspend en¬ 
tirely many processes in the woollen manufacture, and when 
it was found that there was no alteration on Monday for the 
bettor, much uneasiness was generally expressed us to the pro¬ 
bable duration. On Sunday, a letter was received at this 
office from the Rev. Mr. Bronte, a Minister of the Established 
Church, residing at Haworth, which gave some explaiiation of 
this extraordinary pha?noinenon; this couiniunicatioii stated, 
that about six o’clock on Thursday evening, the high lands, on 
the Moors, about four miles from Haworth, had oj:)ene<l into 
<’hasins, fixim wliich issued two immense volumes of muddy 
water, wliich had inundated the valley through which It flowed 
to a considerable extent, doing much damage in its course. The 
Rev. writer concluded with expressing it as his opinion, that 
it w as the effect of an earthquake, the most considerable too, as 
to its immediate results, that has taken place in this kingdom 
for many generations.” This communication, w'hich was ex¬ 
tensively circulated, rather increased than allayed the public 
anxiety, as it was generally supposed that some vast subter¬ 
ranean reservoir of water, the accumulation cf centuries, had 
been laid open, wdiich might continue for a period of indefinite 
extent to pour its turbid waters into the Aire. The Commis¬ 
sioners of the Leeds Water Works, finding that the water 
could not be applied to any culinary or domestic purposes 
whatever, gave notice to all the inhabitants by printed hand¬ 
bills, that they should suspend the distribution of water so 
utterly useless to them. Under these circumstances we thoiiglit 
it right to repair to the spot, and from inquiry and personal 
observation, endeavour to ascertain tlie real facts of the case, and 
wc present the following as the result of our investigation:— 

Crow- 
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Crow-hill, the scene of this unusual phscnomenon, is about 
nine miles from Keighley, ami six from Colne, at an elevation 
of about 1000 feet from tJie former place. The top of the moor, 
which is nearly level, is covered with peat and oilier accumu¬ 
lations of decayed vegetables, of a loss firm texture: the whole 
appeared saturated with ^\ater, and in most places trembled 
under die tread of the foot. The siiperlhious water, at the 
east end of the moor, drained into small rivulets at the bottom 
of a deep glen or gill, down a j>rcripitoiis iMiige of rocks, w Inch 
presented the appearance of a gigantic staiicase; this rivulet 
passes down the valley to Keighley, and enters the Aire near 
Stockbridge, about a mile below dial town. 

At the distance of about 300 yards from the top of the glen, 
the principal discharge seems to have taken jilace ; here a very 
large area, of about 1200 yards in circumference, is excavated 
to the depth of from four to six }arils; and at a short distance 
from this chasm, theie is a similar excavation, but much less 
in extent. These concavities have been emptied not only of 
their water, but also of their solid contenl^—a cliannel, about 
twelve yards in widtli and seven or eight in deptli, lias been 
formed quite to the mouth of the gill, down wliich a most 
uma/ing (|iiantity of earth and water \^as precipitated, v\ith a 
violence and noise i>f which it is ddliciiit to Ibrm an aileqiuile 
conception, and which was heard to a very coasideraWe di¬ 
stance. Stones of an enounous si/e and weight were liurried 
by the torrent more than a mile. It is impossible to foiaii any 
computation of the quantity of earthy matter which has been 
carried down into the v^alley ; but that it is enormous is ev ideiit 
from the vast quantities deposited by the torrent in every jiarl 
of its course, and from the immense ijuaiitity which our river 
stdl contains. This destructiv^e torrent was confined witliin 


narrow bounds by the higli banks of the glen through which it 
passed, until il reached the hamlet of Ponden, where it ex¬ 
panded over several corn fields, covei'irig them to the depth of 
several feet; it also filled up the millpond, choking up the 
water courses, and thereby j^utting an entire stop to the works. 
A stone bridge was also nearly swept away at this place, and 
several other bridges in its course were materially damaged; 
we feel, however, happy to state, that it was not fatal to life 
in a single instance- The torrent was seen coming dowm the 
glen before it reached the hamlet, by a person who gave the 
alarm, and thereby saved the Jives of some children, wlio 
would otherwise have been swept away. The lorreiit at this 
time presented a breast seven feet in height. The tract and 
extent of this inundation of mud may be accurately Jtraced all 
tlie way from the summit of the hill to the confluence of the 

rivulet 
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rivulet with the Aire, by the black deposit which it has left on 
its banks. The first bursting of the bog took place about six 
o’clock ill the evening of Thursday, the 2d instant; but another 
very considerable discharge occurred on the following day, 
about eight o’clock in the morning; and it is highly probable 
that other extensive portions of the bog will from time to time 
be hereafter discharged into the Aire in a similar manner. 

The water which drained from the moss on Tuesday, the 
day on which we visited Crow-hill, was inconsiderable in quan¬ 
tity, and very little discoloureil ; on Wednesday the njipenr- 
ance of the river at Leeds was much improved, and it was 
hoped that the heavy rain which fell that day would have had 
die eflect of cleansing its channel; but from tiiC turbitl appear¬ 
ance of the water on Thursday morning, we think it highly 
probable that there lias been a further and very considerable 
discharge lioin Crow-hill. '^J'lie Rev. Mr. Bronte, to whose 
kindness we were indebted for the first information upon the 
subject, states it as his ojiinion, that this disruption of the bog 
was the effect of an eartlKjuakc, but none of the appearances 
countenance this supjiosiiion. Tliere I'.as been no irruption of 
water from the interior oi the earth, and the strata of the rocks, 
as lar as they could be observed, did not ajqiear to have been 
dislurlied, Jior were any of the sjirings in the neighbourhood 
in the least allecUul, We would further observe that the sink¬ 
ing in of die surlju‘(* of the earth was tlie eflecl, aiul not the 
cause, of the disrujitioii of the bog. No lumian being was upon 
tliespot to witness the coniinencemeiit ol’this awful jiluenome- 
non, and ofeourse we cannot arrive at any absolute degree of 
certainly as to its cause: the most probable one is the bursting 
of a water-spoilt. The siuldenness and violence of the disrup¬ 
tion strongly favour tliis supposition. It would evident!}" require 
a power acting with a great degree of luomeiilum to move and 
break in pieces the immense and almost solid masses of peat 
and turf which were forced down the hill, to say nothing of 
the immense stones which were moved. The state of die at- 
mos|)lierc about the time when the disruption took })lace, also 
renders this solution highly probable, the air being fully 
cliarged with electric matter. ‘‘At tlic time of the irrujition,” 
says Mr. Bronte, “ the clouds were co})per-coIoured, gloomy, 
and lowering; the alinosjdiere was strongly electrified, and 
unusually close.” Tliese apiiearances, as they indicated, were 
followed by a severe thunder storm, during which it is more 
than probable that some heavy loaded cloud poured its con¬ 
tents upon the spot. Wc may add, as a further reason in sup¬ 
port of this hypothesis, that more water seems to have been 
sent down the glen than could have been sujiplied by the con¬ 
tents 
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tents of the two bogs which have been evacuated. But, per¬ 
haps, a still more important inquiry is, What can be done to 
prevent a recurrence of similar irruptions ? This is rather a 
difficult question; there is, however, no doubt that the drainage 
of the moss would remove the danger, as no instance exists of 
eitlier the bursting or floating away of a drained bog. Pro¬ 
bably the channels now made, should they remain o])en, will 
give the requisite stability to the peaty soil. Tliis inundation 
of bog water has been very fatal to the fish, which have been 
poisoned or rather suffocated by it in large quantities. 

The floating away of a portion of Chat Moss, in the six¬ 
teenth century, and of Solway and Pilling Mosses, in the years 
1772 , and have some remote resemblance to this phe¬ 

nomenon ; but the case most analogous to it is that furnished 
by the mighty discharges from Pendle-hill, in the neighbour¬ 
ing county of Lancaster, of which Camden says, I’his hill is 
chiefly remarkable for the damage which it falely dill to tlie 


country below (about the year 1580) by the discharge of a 
great body of water;” and Mr, Charles Towncley, in a com- 
inunicatlon to llichard Towneley, Ksq. in the year 1669, de¬ 
scribes a mighty torrent which issued from the butt-end of 
Pendle” on the 18th of August, 1669, as so overwhelming 
tliat it presented a breast of ^\ater of a yard high, and set 
afloat furniture in the houses of the village ol' Woosti^, at a 
distance of two miles from the j)oiiil of ilisni})tion. 

Since writing the above, we have received a letter from our 
correspondent at Colne, dated tlie 9th instant, which confirms 
our conjecture as to there having been a further considerable 
discharge from the bog at Crow-hill, lie states that “ a great 
quantity of rain fell in that neighbourhood yesterday (Wed¬ 
nesday), and the water again flowed violently from the bog.” 
Our correspondent adds, that it was apprehended that much 
further injury would be done to the mill dams, &e. 

On Thursday, there w’ere not fewer than four irrnj)tions. 
A gentleman who witnessed the last of them, thus descril^es 
it:—About a quarter to 7 o’clock in the evening, lie says, the 
phsenomenon began to exhibit itself On approaching the ca¬ 
vity or canal made by the former irruptions, and wdiich is now 
about three quarters of a mile in length, himself and his 
friends perceived a vast body of peaty earth in motion, im¬ 
pelled by the w ater in the rear, and floated to that which gave 
the impulse- Soon the substance became stationary, and re¬ 
mained in that state for about ten minutes. By and by, it w as 
again in motion, and moved very gradually down the channel, 
all the while receiving fresh accessions of mud and peat, till at 
length the w'hole cavity was filled with enormous masses, 

partly 
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paitly at rest and partly in motion. Having at length reached 
the brink of tlie precipice, it rushed over the steep with a tre¬ 
mendous noise, and the discliarge was heard distinctly at a 
distance of four miles. How long the flow contimied our 
friend cannot say, but be heard it for an hour at least after he 
had quitted the ground, frequently making a noise like the 
plunge of large bodies precipitated from a considerable eleva¬ 
tion into the deep. From the examination which he gave to 
the summit of the bog, he conceives tliat a body of peat moss 
is loosened by these disnij>tioiis to the extent of a mile in cir- 
cuiniereiice, and the prevailing opinion on the spot, in which 
he concurs, is, that tins enormous mass ■will come away before 
the discharges IVoin Crow-liill finally cease.—"^rhe water in the 
river Aire, at Leeds, yesterday evening was as turbid as it 
has been at any period since these discharges commenced. — 
Eccds Mercury. -- 


UAUTIiyrAKES. 

A smart shock was felt at New Brunswick on the 9th of 
July, accompanied by a, loud report similar to the tlischarge 
of lieavy ordjmnce. 

On the morning of Sunday the 8tli of August, a smart 
shock of an earthquake was felt at Comric, Perthshire, and its 
neighbourliood. Some houses w ere })erceive(l to shake, and fire- 
irons &c. were overturned, but no serious mischief was done. 
The noise lieard lias be<4i conijiared to that caused by a lieavy 
waggon rolled ra})idly over a })a\ed causeway. 

Oil the 18th of August, a shock wais felt at Harderwyck, in 
Guelderlaiul. It proceeded in a south-west direction, and 
the noise accompanying it resembled tliat of several loaded 
waggons in rapid motion. In some houses the doors suddenly 
flew open, and in others the inmates thought tire roofs w^ere 
coming down. Twenty soldiers, who were sleeping on the 
grass in a pluiitatioii neai the place, w'ere roused from their 
slumbers, and much alarmed by the noise and the tremor of 
the earth. - 

SIR u. Davy’s improved coppeu sheathing, and dr tiarks’s 

TRIOONOMETRICAL SURVEYS. 

We laid before our readers in oHFr number for July, Sir 
Humphry Davy’s paper on the means for preventing the cor¬ 
rosion of the copper sheathing of ships. Since that paper was 
read before the learned Society of which he is president, his 
discovery has been put to the test of experience. 

Sir Humphry has just returned from a voyage to Norway. 
During the months of July and August he was engaged in pur¬ 
suing various philosophical researches, for which the Admiralty 
granted him me use of the Comet steam-boat. He has ascer- 

Vol, 64. No. 317. Se/}t. 1824. G g tained 
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tained tliat his principle of protecting the copper sheathing of 
ships by the contact of l-200dth of iron, is perfectly success¬ 
ful, e\eii in the most ru))id ^ailing and in the roughest sea; 
and Dr. Tiarks, by direction of the Board of Longitude, has 
connected, by chronoinetrical observations, the trigotionielri- 
cal surveys of Dciniiark and Ilaiuner witli that of Knglund ; 
so that the triangulation of a great part of Europe may be now 
said to form one system, M. Arago and C'aptain Kater having 
two }oars ago connected the surveys of England and France 
by observations between Calais and IXner. In the coin se of 
this last expedition to the North Seas, the longiliule of the 
Naze of Norway, a point of great iinjiortance in navigation, 
lias been accurately usceitaineil, and some other usci'ul data 
for correcting the nanlical inap^ of Europe gaineil. 


CONVERSION or THE ONAl.A'JE \ND FOllMIATE OT AMMONIA 
INTO HYDRO CYANIC ACID: liY M. UdUiLUEINl U. 

Professor Dccbereiiier has proved b\ exjjcrinient the ex¬ 
istence of a ])hienomenon wliose ])ossibility he had inlerrcd 
from calculation. This jiluenomenon is the conversicin of the 
oxalate of ammonia (NIP-f-PtP) into cyanogene and water 
(CN-h'^ITO). If tin-, salt is mixt with oxalate of manganese, 
and heated witli a spirit lamji in a glass tube closed at one 
end, wo obtain, besides carbonic oxide and carbonate o^ainmo- 
nia, Walter and cvmogenc ; but the cyanogene is speedily con¬ 
verted, by the action of the carlionate of ammonia and the 
w'ater, into he dro-c}.inic acid. 

I'he foinxiate of ammonia (NH*-t CX)^II) decomposed in a 
glass letort is also coinerted into h\di\)-c\anic acid and water 
(CNIl-h'IIO).— [Ih'iH'i (, far die Ehaim* aoI, xv, p. 424.) 


ON TIIK TOJ \L AUSI VCT ()l W \srs I HIS SEASON. 

7V> ihe Edifo}^ Philosophical Magazine and Join nnL 

Gentlemen,—Among the main curious and at present un¬ 
explained circuiU'stanees in the natural liistory of insects, we 
may consider the total absence of particular tribes in certain 
seasons, wliile in others they appear at their wonted time in 
vast and unusual numbers. Wasps in this district have of late 
afforded u striking example of this irregularity. For many 
years past these troublesome insects liavebc^Ti very mnnerous 
in the early part of the autumn. "Fhey usually a})pear in Au¬ 
gust, become very plentiful in September, and disappear by 
degrees in October. Towards the close of the suninier 1821, 
they were so numerous as to become quite a pest; during 
September every window was full of them, and several thou¬ 
sands 
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sands of nests were destroyed in the surrounding neighbour¬ 
hood. Hornets were likewise mure common tlian usual. In 
1822 tile wasps again appeared at tlie usual time, but in no 
very prodigious quantities. Last year both wasps and hornets 
were again plentiful. The country abounded with them far 
and wide, and as usual a great many nests were destroyed. 
This jiresent season has not produced above one single wasp, 
at least as far as my observations have extended- Having 
ti’avelled during the last fortnight on the continent, I noticed 
the same ttitul absence of wasps and hornets. A single in¬ 
stance occurred of a wasp entering the carriage in which I 
was travelling in Flanders, which w^as noticed as a curiosity, 
no others having been seen. On my return I found that not 
a single wasj) had as yet been seen here. A\^hethei' or no the 
same scarcity of insects usutdly so troublesome at this time 
has been observed in remote countries, I am unable to say; but 
the observations of your correspondents In diffei’ent ])arts of 
ICurope would be interesting: for there is an old saying that 
jileiity of wasjis indicates plenty of fruit; and this has cer¬ 
tainly been a very bad year fiir most sorts of fruit both in the 
British Isles and on the Continent, at least in France, Flan¬ 
ders, and the more lemj^erate parts ol' it. I could relate si¬ 
milar failures in the exjiected apjiearauce of other sorts of in¬ 
sects in particular seasons, if* it were necessary. Tlic cause of 
their absence is curious. Are they gone elsewhere? Or do 
wasps sometimes remain dormant over a whole season, or, 
what is more pri>bable, are they obnoxious to some epidemi¬ 
cal ilistenqier ? I have noticed the failure of bees in some 
years, when wliole hives of them have beezi found dead on the 
ground witlioiit any apparent cause. 

Ilurtfield, East Grinstciul, Yours, &c. T. F. 

So|)t. 20, 1824. 

P.S. It may be l emuvked lliat nuts, and also the w hole tribe 
of limaceous reptiles, have been very numerous and destruc¬ 
tive all this season. 


CURE FOR THE CONTAGIOUS Gl.ANDERS. 

Mr. Sewel, Assistant Professor of the Veterinary College, 
Camden Town, w^ell known esjzecially for Ids ha})py disco¬ 
very of curing in many cases, and in all relieving, that hitherto 
irremediable disease the/o7mderrd feci of horses by excision of 
nerve, has been equally fortunate in another hitherto incurable 
disease, the contagious glanders. For this formidable malady 
he has found a remedy in the use of snl})hate of copper given 
in the form of bolus or ball daily for several w'eeks. The 
<lo>c was oiu In two ounce*^ ol sulphate of copper. 


The 
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The Committee of the Veterinary College, duly sensible of 
the value of Mr, Scwel’s discoveries, have already voted him 
their thanks, wiili a handsome augmentation of his salary, 
and a promise of further rewards. 


LOCAL CALSLs OF CARIOUS TLLTH AND OI)ONTALc;iA. 

It has been lately remarked that caries and pain of the 
teeth prevail locally, more or less in different districts; about 
East Grinstead, 'runbridge Wells, Ilartfield, and all that part 
of Sussex, it is particularly common, scarcely any p<‘rson above 
30 having inanv sound teeth, while in other places this malady 
is verv rare. To what is this to be ascribetl ? 


T)OMI STICA'ILD SEAL. 

On Friday tlie 13th of August, Mr. Peter Cooper, salmon 
fisher, of Gavan (on tlie Clyde), caught a fine youjig seal in 
one of his nets. lie it home with great care, and put it 
into a large tub full of water. At first it was very backward 
to feed, and afraid of the pc<)]>le wlio went to see it. By de¬ 
grees it acejuired more confidence, and is now apj)arently 
reconciled to its confinement. It frequently lca>es llie tub to 
frolic about in its owm awkw^ard way. It is most attached to 
Mr. Cooper: it follows him constantly while in the house, and 
is fond of feeding from lus hand.— Edinbin gh Obsaver. 


RLMARKABIJ OOGSLULIIUY PLANT- 

]VIr. I'homas Ajres, of DufTield, near Derb}', communicated 
to the meeting, on the 2?lh of August 1821, a desciiption of 
a remarkabh large gooseberry plant growing at Guffield, and 
of two others in the garden at Overton Hall, That at Dufficld 
is in the garden of Mr. W’^illiam Bates, a market gardener; it 
is planted on the east side of a stce]) hill, the substratum of the 
soil being a hard grit stone. It is ascertained to have been 
planted at least fortj-six years; the branches extend to 
twelve yards in circumference, and have produced several pecks 
of fruit annually for these last thirty years. It is usually ma¬ 
nured with soap 'suds and the drainings from the dung-hill. 
The two others in the garden at Overton Hall, near Chester¬ 
field, the seat of the late Sir Joseph Banks, are both nearly of 
the same size. The younger plant is trained to a building, 
the north and west sides of which it has entirely covered; it 
was planted thirty years ago. It measures fifty-three feet four 
inches from one extremity to tlie other, and yields on an 
average from four to five pecks of fruit annually. The other, 
whose age is not asceitaiiiocJ, is pLintcd against a noitJi wall; 

It extends fifl\-lbur feei, and is now beginning to <Icciiv. The 

soil 
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soil in which these grow is a brown or hazel coloured light 
loam. Mr. Ayres was not able to ascertain the name of the 
variety in the garden atDuffield; those at Overton are said to 
be the Champagne.— Tram, of Hoi'iic. Soc. vol. v. p. 490. 


METHOD OF GROWING EARLY CELERY. 

Mr, Jolni Anderson, Gardener to the Earl of Essex at 
Cassiobury, counnunicated in a letter to the Secretary, dated 
the 5tli of November, his method of growing early celery. 
Ho forms in the ground a trench six feet wide and one foot 
deep ; into this he puts six inches of rotten dung mixed with 
a little road grit, and mixes the compost w^ellwith the soil by 
digging it togcllier; the celery is then planted in cross rows 
six inches apart, and eighte<^n inches from row to row ; as the 
plants ailvance they are earthed across the trench. By this 
means a much larger quantity of celery can be gjown in the 
same space ol'ground than in the usual way ; but the method 
is only applicable to early celery, for late crops so grown 
would be liable to rot and perish,— Tiaus. of Horde. Soc. 
vol, V. p. 492. ■■ 

MR. VEALL ON THE QUANTITY OF RAIN AND ON THE HEIGHT 

or THE BAROjMETLR in 3IAY, IN REPLY TO MR. SQUIRE. 
[l*'or Dr. Burnr}*s remarks on the same subjects seep. 208.} 

Mr. Squire of Ejiping having noticed the great disparity 
in the tpiantity of rain fallen at Gos]>ort and Boston, as ex¬ 
pressed in the Meteorological Table for the month of May, 
wishes to have some account of the instruments 1 use, and 
likewise the locality of their situation. 

In compliance with Ins request I have to inform him, that 
my rain gauge is of the construction recommended by Dr. 
Burney of Gosjiort. It stands in an open situation in a garden: 
the upper rim of the gauge stands exactly 18 inches from the 
ground. If any rain, in the course of the 24 hours, I note it 
down at ^ past 8 every morning. This instrument formerly 
belonged to the late President of the Royal Society. 

The barometer is a common one and hangs constantly in a 
counting-house. The word “ Fair” on the face of it is 6 feet 6 
inches from the ground; maker’s name, Dollond, London; 
the time of observation ^ past 8 A.M. Instruments, if made 
with tlie greatest care, will however differ more or less. 

Certainly the quantity of rain fallen at Boston during the 
days alluded to was nothing extraordinary; and indeed in no 
part of this summer have we been here much incommoded 
with wet. 


Samuel Veall. 
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Calendar qfFlora^ Fauna, and Pomona. 

PRETENDED FOSSIL MAN AND HORSE. 

Last year we had our mermaid: it is now the turn of our 
neighbours.—An attempt has been made to impose on the 
public credidity at Paris, by the exhibition of the pretended 
ibssil remains of a:i iiutc-diJuviaii man and horse. M. Barruel, 
one of the dupes by whom it was at first sanctioned, now keeps 
silence, and neither defends nor disavows his original opinion. 
M. Huot has discussed the questions arising from the inspec¬ 
tion of tliese stony masses, in a })aiuphit:l, intitled “ Notice 
freologiqur sur le prvtendu fhssile humain^ tioinK' jncs de Morels 
an lieu dii Ic Long~1tochcr {Stine cf Marne)^ 


LEARNED SOCIETIES AT CAEN. 

A Society of Antiquaries of Normandy has just been esta¬ 
blished at Caen, wliere there is also a Liuna'an Society for the 
study of natural history. 


' LECTURES. 

On Monday, October ^ih, Dr. Pearson’s Medical Lectures, 
and on Tuesday,October 5Lh, Mr. liraiule’s ('In inical Lectures, 
will coniUKRice, at 9 o’clock in llie niovniiig, at No. P, Georgi'- 
street, lIaiio\cr-square- 

Calendar qj' Flo}a^ Faioia^ and Pomona, at Uatt/idd 
continuedJ) om Augnd J 1- to St’jdembcr 1*1. 

\erj numerous, 
ing. The small 
e\ cuing. 

Aug. 19-—The last Swift seen : tliese birds luue liecn mi¬ 
grating ever since llu‘ I 1th, and are now' all g(>n<\ Showery. 

Aug. 22.—The Sunflower {Ilelianlhus annuus) is in flower in 
a neighbour’s garden : with me this plant lias failed, the young 
plants, together with many China Asters ami African Mari¬ 
golds, having been dev'oured by the numerous \eriniu that 
have swarmed this season in unwonted numbers. 

Aug. 28.—Weather hot with variable bree/cs. 

Sej^t. 3-—We have as yet seen no wasps: it is therefore 
probable there will he Jione this year. In 1821 they were 
particularly numerous, several hunclreds of nests having been 
destroyed in one week; and for the last four or five years they 
have been very plentiful from the end of August through Sep¬ 
tember. 

^ept. 4-.— Weather cender ami showery. 1 travelled tO 
Dover, and naticul swa/fowsanc/ marf/ns to bv vei’v numerous. 

Sept. ^.-"-Crossed the Channel to (’alais: weatliei- fine: a 

If niai'kaldi 


Aug. 11.—Swifts {Ilirundifiis ajiodcs) still 
whirling round in aeiial gyrations .ind scrcMiu 
meteors called falliim stars very common this 



Lisl (^' Patetiis* 




remarkable swell of the sea without wind occurred about noon; 
it ■w'as followed by a ^ale from the west, of which such a 
pluenomonon was cojisidered to be a certain prognostic us 
long ago as the lime of Aratus. 

Sept. 6. — Cic/iorium Intyhns and Papaver Jlhceas by the 
roadsides going to St. Oniers, 

Sept. 7.—1 noticed the extreme scarcity of plants in flower 
all the way to Doiuiy. Fine moonlight night. 

Sept. S.—Proceeding from Douay to Valenciennes and 
Moils, 1 had occasion to notice the greater luxuriance of ve¬ 
getation, particularly of trees, when 1 entered the I'kinish 
territory. The horses and cattle in general, too, are larger 
than those of f’rance. 

Sept. P.—'Jh-avtlled to Tournay : weatlicr fine. 

Sept. 10.—^\'^eathe^ very fine with light breezes. I saw 
the Crcjiis Mclun! in flower in a ditcli between Tournav and 
Coiirtray, We jiassed tlir{>iigh Ypres, and slept at Dunkerque- 
Tlie hops seeineil \t‘r\ fine and abundant in Flanders this 
year’*^. China Asters, African Marigolds and Michaelmas Daisy 
in flower in varunis places. 

Sej)t, 11.—\ iolent gale from the S. W. The packet how¬ 
ever sailed from Calais. 


Se})t. 12.—] ligh wind, rainy morning and fair evening. The 
wind fell at night and got more westwaid, and 1 distinctly 
saw' the South I'oielaiid light-hoiiscs from the pier at Calais. 

SejU. F5-—Fine day, but a stiff bree/e: slept at Dover. 

Sept. 11-.—At Hartwell I found Crocus auhonnalis in flower 
in abundance. Susiurlium still abundant. Stocks and many 
titlier flowers still unuimenl the gartlens. 

Throughout all l*h-ance, 1 learn that this has been as bad a 
fruit year a-, in Englaiul: llie same is tlie case in Belgium. 
Cholera and oilier autumnal <'omj)lajnts prevail mucli. 

-T. F() IlSTL It. 


Msr or Ni:w patlnts. 

To John ViilKmrc, of Prl^liton, Sussex, esquire, for hisiinpro\oJ iiietliod 
or nietliotls of ahstnietinii or earruir^ off'the eul(»ric of ffuiil!t\ froai any 
I OM"Oiiling water (or it nia\ he other li(|uitis). AKo an iiiiproxed niefhocl 
or luothods of produciiii^ intense <s)l(I. AIst> a method or methods of ap- 
lliis indention so as to make it available to ])iirj>ost*s with referente 
to which tcuipcratiires about or below the free/ini^ point, may be reiulercd 
productive oi' advantageous effect', vvlu*ther medical, cbemical, or inecliani- 
— Dated 2'^th August 1S24.—(J numths allowed to enrol s[)ecincation. 

To .fames Neville, of Jiigli-srreef, Southwark, Surry, engineer; and 
Williuin Busk, of droad-street. I.ondoii, es(|uirc, far certain jiiipnncnicitts 
in propelling ships, boats, or other vessels or floating bodies —l(lth Sept.— 
iS mouths. 


^ Laa year vve fiumd the liops as scarce and had at Poperiiigue and in 
tlio nei-*l'i)oaili.> of \ p ’ " as thev were in Kent. - Eoit. 
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PHILOSOPHICAL MAGAZINE 

AND JOURNAL, 


31*' OCTOBER 182i. 


XLl. On Ihc Theoiii s of Vegi tnfion of Sir J. Smith and 

M. DU Petit-Tiiouars. 

To l/te Editors f the Philosophical Magazine and Jounial. 
Genlkincn, 

]\/rY friciul Mr. John Lindley has, in your Number for 
August last, given a very clear and comprehensive de¬ 
tail ol' the theoi'y of vegcUition ])roposed by the ingenious 
M- Aubort du Petit-Tlioiiars, uliicli 1 luive there perused for 
llie first time, ivitli peculuir jdeasure. It is liighly satisfactory 
Avlieii tlie f>bservations and speculations of dillei'ent physiolo¬ 
gists confirm each oilier, uitliout any communication between 
I lie parties; and I <’ainiot but congratulate myself that tlie 
iheory of tlie French philosojiher in question, whose high 
character I wt'll know, establishes, in every essential point, 
that publislied in my Introduction to Botany, of which die 
first edition ajijieared in 1807. The old hypothesis of Du 
Hamel and others, of the sap being conveyed through the 
woody fibres, hail never satisfied me, and I have been accus- 
tomeil, in my earlier Courses ol'Lectures, to show its insupe¬ 
rable defects. Dr. Darwin, and especially Mr. Knight, by 
tlicir remarks and experiments, confirmed by my own obser¬ 
vations, liavc long ago convinced me, that the spiral-coated 
vessels of ])lants convey their sap, or bloody into the leaves, 
there to be iicted iqion by air, ligJit and hetit, so as to form 
secretions of wood, bark, and sued proprii^ by tJie returning 
vessels. I Ixjlieve I fii'st suggested, in the above work, Uiat 
the supposed vernal flow ing ol the sap is altogether an error, 
and that there is no running of that fluid along the vessels of 
a plant, before tlie leaves open, and then no real circulation; 
the ihscharge of saj) from a wounded tree in spring being no 
more than what is caused by the accumulated irritability of 
the vegetable bixly during winter. But I be^j leave to refer 
your readers to the work itself, of which a fifth edition, cor¬ 
rected and enlarged, is now printing. 

Mr. Lindley must have read my book, and I should have 
Vol. f)4*. No. 318. Oct. 182L H h expected 
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expected that he might luive recollected so much of it, at 
least, as to have indicated the ]>oints of agreement between 
my theory and that of M. du Pelit-Thouars. But I am very 
sure iiiy young friend has lierc been guilty of inadvertence 
only, and of no disrespect towards me; any more than in his 
]>refacc to the work of M. Richard on Fruits and Seeds, where 
Mr. Lindley overlooks all that has been done in England for 
the advancement of botany, and the correction of Linnanis, 
for 30 or 40 years }>ast, particularly througli the use tliat lias 
been made of the Linnaian lierbariuni, ami the labours of the 
Banksiau school, whence all Europe lias been enlightened 
and improved in natural science. The artificial system of 
Linnaeus has indeed facilitated the acquisition and the difi’u- 
sion of botanical knowledge; but the chief good wiiich all 
natural science owes to this philosojilier consists in his prin- 
cijiles of ilefinition, description, and nomenclature, as w^cll ns 
in the ideas he first suggested ol‘ natural orders and affinities, 
always protesting, ns he did, against forcing such orders into 
artificial systems. 

By the preceding observations I nm far from claiming any 
jiriority of discovciy over M. du Petit-l"houars. Mr. Lindley 
does not fix the date of his w'orks, nor have 1 CAcr seen tlienu 
I feel myself sullicieiitly lionoured by the coincidence of our 
opinions. His ideas of buds are new to me, and elucidate 
the rest of Ins llmoiy. I should however be cautious in ad¬ 
mitting all his analogies, however ingenious. Analogy is n 
treacherous guide in jihilosophy, and metaphysics are out of 
place in natural science. It is i'ar easier to sjieculale inge¬ 
niously, than to observe accurately and reason w isely. 

I remain, gentlemen, 

\ our very obedient servant^ 

Norwich, Sept. 30,1824. Ja.mes Euwaud Smith. 


XLII. On Elcctro-^Magnetism. By Mr, W. Sturgeon. 

To the Editors of the Philo^oidiical Magazine and JuuryiaL 
Gentlemen, 

TN no experiment hillierto recorded In the wliole histoiy of 
-*■ electro-magnetic rotations, do we find employed, at tlic 
same time, both poles of the straight bar magnet. Hence all 
the rotating phsenomena yet elicited, by employing that mag¬ 
net, are only such as obtain by tlic reciprocal action of one of 
its jioles, and a portion of the coiulucting wire (under various 
forms) joining the copper and zinc sides of the battery. And 

vvlieu 
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when Uie poles of the magnet or the direction of tlie force in 
tlie wire is changed, the results of the experiments in every 
case appear to he'reversed. And in explanation, these, as 
well as every electro-magnetic ])h{enonienon, are generally con¬ 
sidered to proceed from a reciprocal disposition of the wire 
and magnet to place themselves at right angles to each other, 
for, when so situated, and at or near the centre of the latter, 
nothing further can be obtained; for both wire and magnet, 
when free to move, will in this position remain at rest. 

Convinced as it were that the rotations are in different di¬ 
rections on the opposite poles when employed singly; it would 
seem ns if experimenters had been fully j^ersuaded of the im¬ 
possibility of obtaining rotations, by bringing into action at 
the same time both poles of the above-named magnet; or, 
whatever else may have prevented them, we have never yet 
heard of any thing of the kind being attempted. 

By referring ihe reader to a Postscri])t in my last paper on 
tliermo-rotations, and which nj>j>oared in your Journal for 
A}>ril last, it will be there seen that a rotation had been ob¬ 
tained under ihe above circumstances; and that 1 had at that 
time rotated the wire or system of wires in the form of a sphere 
around and by the influence of both poles of an internal mag¬ 
net. 

This experiment, it was observed, first siiggestefl itself oil 
reading Dr. Halley's theory of terrestrial magnetism, and was 
instituted with a view not only to be somewhat imitative of 
that philosopher's hyjiothcsis, but likewise to serve in part to 
exhibit the earth's rotative motion on its axis. 

It is by no means intended from this experiment to assert, 
that the rotatory motion of the earth and planets is really 
the efiect of electro-magnetism, or that the variation of the 
compass-needle dejicnds uj>oii the llieory alluded to; but merely 
to detail an experimental i’act as exhibited by tlie apparatus 
in its present imperfect slate, the mechanism of which con¬ 
fines the experiment greatly within the limits it might have 
been extended to. However, it already proves that a galva¬ 
nized sphere, when Iree to move and containing wutliiu it a 
laagnctic nucleus or kernel, \soill rotate by the influence of that 
central magnet; and that also, were the magnet free to move, 
a probability is manifesled tliat it wxndd rotate at the same 
time, 7 . e. they would both rotate at the same time by the reci¬ 
procal action of each other. 

Having during my leisure hours been busily employed in 
fitting np an apparatus for other new experiments, I have not, 
till now, had an opportunity to describe that by which this 
is made. Tlie experiment, however, has been witnessed du¬ 
ll h 2 ring 
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ring that time by gentlemen eminent in this branoli of philo- 
sojMi)’, and who have uniformly acknowicdgcil it to be an 
imposing and pleasing spectacle. It is now offered, with some 
others which it is presumed are the first of the kind, and which 
possibly may not be thought uninteresting to some of your 
readers. 


Dcsci iptioii of the Apparatus. 

Fig. 1 (Pk 1I-) aS.v, a biass cvlindrical lube contain¬ 

ing se\en bar magnets, each of which is eight inches long. 
These magnets are placed in a frame in the lower part of the 
cylinder, the upper end of which being nun cable can be taken 
olf at any time to cliange their position for the jnirposc ol 
varying the experiment. Fig. 2 is a trans\erse section of the 
cylinder wdth its magnets. 

As the like polea of the magnets are all placed in tlie same 
end of the tube when used, tlie latter with its contents inav 
be considered as a compound c^lindiical magnet. At the 
lower eiul S of the cjlnulcr is a stout brass stud 'r, which 
stands firm in a socket on the lop of the foot A. Aiouiul this 
socket is a cell for the purpose of liokling (juicksilver. An¬ 
other cell ece fits gently on the outside of the cylinder, and is 
suspended over its toj> part by a stout brass wir<» tctc, the ex¬ 
tremities of whicli communicate with the mcicurv in the cell 


ece\ another connoctuig wire J'f comuuuiicates with tlie 
mercury in both cells, CV Vc is a cop}>er vessel made in 
the form of an Ampere’s rotating cylinder, seven Indies in 
diameter; in this vessel is placed a cylinder of /inc, as repre¬ 
sented by the dotted lines On the outer rim, and at 90° 

fiom each other, are sohkred four brass studs; to tlie ex¬ 


tremities of which are soldered tw’o brass wire ciiclcs (one 
only of which is shown in iJie figure) that cross cadi other at 
right angles in the pole P; fiom which junction descends a 
pivot that runs in a hole made to receive it in the iijiper part 
of the connecting wire ww. The two circles are each 91 iiidiC'* 
diameter, and form two great circles of the sphere they are 
intended to represent. The lower parts of the circles are left 
open and the j>oints of the wires bent <lownwards nil they 
come in contact with the mercury in the low'er cell. Two 
other wires proceed from tlie upper edge of the zinc cylinder, 
and terminate in the mercury in the upper cell rec, as shown 
in the figure. 

Things being thus arranged, when dilute acid is poured 
into tlie copper vessel, the galvanic action lakes place tlirough- 
out every part of the great circles which represent tlie sjilierc; 
ascending from lilt, copper in the uppei heniispheie lIHfrom 

the 



24*5 


Mr, Sturgeon on Electro-Magnetism. 

the equator EE to the pole P; and descending in the lower 
hcinisj)htire hh from the equator to the mercury in the lower 
cell, which is the place of the other pole of the sphere. From 
the poles it is transmitted to the mercury in the upper cell eec^ 
by the conducting wires WJtt? and JJ'i and both circuits are 
completed by the wires from the zinc cylinder terminating in 
this cell. Thus two galvanic circuits are formed by one ap¬ 
paratus; and hence likewise is solved the apparent anomalous 
phajnomena of galvanized wires or cylinders rotating in dif- 
ierent directions on the opposite poles of a magnet, lliis 
delusive appearance is completely relative^ and similar to our 
notions o{' up aiid down; but witli respect to the magnet, and 
in reality, the rotation is the same on both ]>otes: lor exam¬ 
ine, let any person turn first towards the north, and then 
towards the south; by observing the heavenly bodies, they 
wouUl appear to revolve to the lelt in the former, and to the 
right in the latter case; yet the rotative motion of tJie earth 
(which is tlie cause of their apparent motion) is constajitly 
the same way. In this cxj)eruncnt botli jioles of the magnet 
arc acted on at tlie same time by similar galvanized wires, and 
tlie machine rotates l)y tlie joint influence of the former on the 
excited wires of the latter. Owing, however, to the weight and 
size of the machine, the rotation is but slow at the beginning 
of the experiment, but soon ac<juires considerable velocity, and 
the momentum, added to tlie generating force, keeps it in mo¬ 
tion for a leiigili of time. 

Well aw'are of the dilliculties that would arise at the pre- 
sentday in any endeavour to support an hypothesis of the earth’s 
being hollow, and containing %\ithin it a sjiherical magnet, as 
was the opinion of Dr. Halley, I have confined myself to a de¬ 
tail of the experiment only, without obtruding either remark 
or o})inion. Tlie success of this exj)erimcnt, however, so sa¬ 
tisfactorily confirmed iiiy expectations that the princi})le upon 
which it was made could hardly fail to intimate its applicabi¬ 
lity to others of a like nature; one of which being intimately 
connecteil with the one I have just described, this may per¬ 
haps be considered no improj)er place for its detail. 

The experiment for rotating the magnet on its axis, it is 
well known, was first made by M. Ampere; but the manner in 
which as yet it has been exhibited, like all the other similar ex- 
perinienls, shows tlie action on one half only of tlie magnet at 
one time;—and by reversing the poles (every thing else re¬ 
maining as before) it appears to rotate in a contrary direction. 

I hope, however, that I have satisfactorily proved that this 
apparent contrariety of rotation is merely relative, and that 
the real motion is the same in both cases. If possible, how¬ 
ever. 
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ever, the exi>eriment I nm about to describe will confirm this 
property in a more satisfactory manner. 

TTic rotation of the magnet on its axis hy subjecting both poles 

at the same time to the infucncc of similar electric currents, 

Eig.3 is a representation of the apparatus; and, with the 
exception of the magnet NS, is entirely of brass-work. A is 
a round foot, from which rise tJie two cheeks B15, for tlic 
purpose of supporting the annular cell q holding quicksilver; 
and likewise the cross piece R, wliich is screwed tight down by 
the knobs A* and thus the opparatus is kept firm and steady. 
The magnet passes through the opening in the centre of the 
cell 5 , and communicates with the mercury there contained 
by means of a wire soldered to its equator, and at right angles 
to its axis. The poles are furnished with pivots; the lower 
of which at S runs in a small cup 011 the top of the foot A ; 
and the upper one at N runs in tlie low'cr extremity of a screw 
nail passing through the cross piece R, and whose head is 
made into the form of a cup for holding mercury. ZC arc 
two wires proceeding respectively from the zinc and co])|Jcr 
side of a battery; the former communicating with the mer¬ 
cury in the cell and consequently with the equator of the 
magnet; the latter communicates with the upper pole N in 
the manner shown in the figure. Thus, one half of the mag¬ 
net forms part of tlie galvanic circuit. TJie other halfi from 
its equator to llic lower pole S, forms likewise part of another 
like galvanic circuit, by means of the wires Z' C' which j)ro- 
cced respectively from the zinc and copper side of another 
battery, and communicate with the etjualor and })ole in the 
same manner as the former, lly subjecting tlie magnet in this 
manner to the influence ol‘ like electric currents, it is rotated 
with an astonishing velocity, but which may in a moment be 
retarded by interrupting the circuit of eitlier battery; nml 
again accelerated by renewijig the conlixet. This variation of 
the experiment jiroves to demonstration the utility of employ¬ 
ing both poles at the same time, and is another jiroof of the 
rotations on opposite poles, in the old cxjieriments, being 
merely relative; for the poles of the magnet are here both 
connected with the cojiper siilc, and the ccjuator with tlie zinc 
side of the resjicctive batteries. Another advantage in tlie 
manner of making this experiment is, that the glass vessel and 
mercury for floating the magnet are here not used; therefore 
file whole of the magnetism view; whereas in the old mode 
only a small portion of the magnet, about the thickness of a 
quill, was visible above the surface of the mercury. It can be 
no small gratification to those who are in the habit of giving 

public 
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public lectures, to be enabled to exhibit this experiment to the 
ssitibfaction of a large audience; for as the lecturer can now 
liave Ills rotating magnet of almost any size he pleases, and 
likewise of any figure, this interesting experiment may be 
viewed from the remotest ])art of the lecture-room. Another 
inctnivenieiice I liave ahnost entirely removed both in making 
this and every otlier electro-magnetic experiment. My bat¬ 
teries arc of such a peculiar construction ns not to annoy 
tlio experimenter by the escape of liydrogen; neither is the 
expense of making the experiments more than one-fortieth 
of any other method yet made j)ublic; yet the apparatus in 
general is of large dimensions; lor instance, the sphere in 
the former exjjcriment is inches diameter; and the mag¬ 
net ill the latter is 8 inches long. 

I should now proceed to the description of other new ex¬ 
periments, w'ere I not confident that I have already intruded 
U})(m your valuable pages. That task must therefore be de- 
leiTed for the present. Some of tlie minor of those exjieri- 
nients are,—The rotation of the cylinder by the influence of an 
external magnet;—Amjiere's cylinders rotated independent of 
each other’s weight;—Thermo-rotation on both poles of the 
magnet;—Electro-magnetic bells, &c. 

In summing up ibe results of the two detailed experiments, 
it a}>pears from the first,— 

'i’hat similar electrized wires rotate in tJie same direction 
round both poles of the magnet; 

'^riial bolli the copj)cr and zinc cylinders are here carried 
round the magnet in the same direction; 

"J’luit a sphere coiulucling similar currents of electricity 
b'om its equator to its jioles, w ill rotate by the influence of an 
internal magnet. 

And frtmi the second it is evident that, had the magnet in 
the first experiment been I'ree to move, it would likewise have 
rotated at the same time with the sphere containing it. This 
jiroperty would seem somewhat conformable to the opinion 
of Halley, w ho sujiposcd the earth to coiiluin a spherical mag¬ 
net, which rotated within the shell that we inhabit. And, 
w hat is more fortunate to the analogy, it is provetl by llie ex- 
jicriinents that when the electric currents are of the same kind 
irom the equator to the poles of both nucleus and shell, limy 
both rotate in the same ilirection. TJie rotation w^ould like¬ 
wise be as effectual, were the magnetic poles removed to some 
distance from the axis of motion. 

Another hypothesis might be advanced to account for the 
rotatory motion of the earth, and wliich would not require the 
supposition of its being hollow; but only to be regarded as a 

granil 
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grand natural magnet, possessing a capacity for conducting 
the electric fluid. The former of those properties is admitted 
by almost every writer on magnetics; and the latter it is prev 
sumed will be as readily conceded. 

From the second experiment we see the magnet rotate on 
its axis by the influence of electric currents from its ccjualor 
to its poles. Had the magnet been ti 5j>hcrc instead of a bar, 
it might have represented tlic earth or j)lanct more perfectly; 
but its figure, it is presumed, can make no difference in the 
result of the experiment. 

It is now' well known that electricity can be excited by heat, 
and the success of thermo rotations in the manner that I ob- 
tain them would, if formed into a sphere, depend upon tlie 
difference of temperature between the eejuator ami poles. This 
property is obviously analogous to the natural state of the 
eartli; for the sun exerting his greatest influence a few de¬ 
grees only on each side of the equator, llie polar regions are 
constantly kept at a very low temperature; so much so, tliat 
every attempt yet made to explore them has been rendereil 
abortive in consecjueiice of a jjrcvailing intensity of cold; 
wdiilst the equatorial parts, it is well known, are as constantly 
kept in the other extreme. That thunder and lightning are 
by lar more prevalent in the torrid than in tlie frigid zones, is 
a fact that cannot be denied; and that this difference of elec¬ 
trical pha'iiomena is principally caiisctl by the superior action 
of the sun in those parts, a})j)ears more than probable. Hence 
it may be fairly concluded, that the action of the sun oitlter 
partly or wholly governs the geucnil electrical phuMiomena of 
Jiature; and, cither by pioducing or exciting this wonderful 
agency in the ecjualorial regions, dispenses its influence from 
thence to the poles of tlu* eartli. 

Another circunislanec that would be something iii favour 
of the hy})othesis is, that a magnetic botly free to move in any 
direction, (a s})here suspemletl in space, for instance,) and 
having currents of electricity passing over its surface to its 
poles, would not only rotate, but would likewise maintain its 
parallelism. This may be easily demonstrated uj^on the pi in- 
ciples shown in Ih'olbssor Barlow’s “ Magnetic Attractions,” 
second e<lition, p.24'9j under the liead Klectro-magnetism. 

Let NZC'Z', fig. 4, rej)rcsent the magnetic sphere. NS 
its poles. Likewise suppose ZC and Z'C' to proceed from 
the zinc and copper sides of two batteries of equal power, 
’l^lieii the electric force in that part of tlie magnet between 
Z and C, or in the northern licmisphcre, will tend to carry 
the pole N towards 7i, And the electric force in the southern 
hemisphere between Z' and C' will at tlie same time liave a 

like 
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like tendency to carry the same pole N towards nK But the 
pole N being acted on by the two equal and contrary forces, 
can liave no tendency to either of these points, therefore must 
of necessity remain in its original positioji. 

That pole of the magnet which nossesses the same kind of 
magnetism as the north magnetic pole of our globe, being now 
properly called 7wrth ; wlien the zinc sides of the batteries are 
applied at the equator, the magnet rotates from east to west: 
or, in the same direction as the earth. 

Having pointed out tliese particulars, most of which are 
facts deducible from experiment, there can a})pear no ex¬ 
treme improbability that most of the phenomena wdiicli are 
observed to obtain with the heavenly bodies in our system, 
are physically produced by the pow'erful agency of electricity. 
Ana experiments may, in my humble opinion, be instituted, 
that would satisfactorily exhibit the whole; for we have al¬ 
ready seen that rotation and parallelism are producible by 
electro- magnetism; and the thermo experiments serve to 
prove that tlie influence of the sun may be sufficient to excite 
continual electricity. Hence magnetic bodies placed within 
its influence may not only rotate and keep tlieir axes parallel, 
but probably may likewise obey every other observed astro¬ 
nomical law with rcgulfir mathematical precision. 

I am, gentlemen. 

Your most obedient servant, 

Artillery-Place, Woolwich, Aug. 1824. Wm. S'I’URGEon. 


XLIII. Introduction to the Seventh Section o/" Bessel’s 

Astronomical Observations. 

[Continued from p. IJS-j 

# 

5. Observations of the Circtmpolar Stars. 

TN order to enable us to judge what agreement in the results 
“*■ of observations has been produced by the corrections now 
investigated, and what remains to be done, I liave calculated 
the polar distances of 59 circumpolar stars for 1820, from all 
observations made fl'om the time of putting up the instrument 
to the end of 1821, This calculation has been made with the 
a])plication of the refraction noted in the journals; but the se¬ 
cond column of the following table contains the correction 
arising from the thermomctrical factor; tlie third the correc¬ 
tions for the errors of the division; the fourth the cflect of 
flexure; and the last the zenith distance resulthig from the ap¬ 
plication of all these corrections. The observations made in 
each position of the circle are given separately. 

Vol, 64. No. 818. Oef. 1824. I i Ka^t 
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of Bessels Astronotnical Obsetvaiions. 

If the errors of division had not been taken into account, it 
is evident from this comparison that the upper passages would 
have given the polar distances sensibly greater in the eastern 
position of the circle, than in tlie western position: with re- 

§ ard to the lower jiassage the contrary w'ould take place; *the 
ifference is indeed not very great, but I am confident that 
this excellent instrument can determine still smaller quantities; 
ami I consider the correction obtained by the investigation of 
the errors of division, though it never exceeds as an es¬ 
sential addition to the accuracy of the declinations, the esta¬ 
blishing of which is llie object of this investigation. After 
allowing for the errors of division and of flexure, the agree¬ 
ment Is as satisfactory as the accidental errors of observations 
and the errors of the curve that undoubtedly still remain 
would allow us to expect. 

The errors of division applied for tlic place of the pole 
are taken from the table in Art. I. in tlie eastern position at 
in the western at +0'^*S2 : but it cannot be supposed 
that the curve should give them quite correctly; and if they 
are not correct, a constant diflerence of the polar distances 
observed in both positions of the instrument will be produced, 
which may be determined to advantage by the comparison of 
several stars, the observations of which depend on diflerentparts 
of the circle. Calling the true errors of division + 0 "* 2 i-f jr 
and +0^^*S2+a:', we have for the upper passages 

x+x'esEast Polar Distance —West Polar Distance. 

And for the lower passages 

x + x'=West Polar Distance—East Polar Distance. 

By a mean of 100 comparisons I found 

+ — 0"-028- 

The comparison of the upper passages with tlie lower ones 
will give (in the next article) o’— a*', by which x and x' may be 
determined in such a manner that if the places ol'the pole ob¬ 
tained by the two pole-stars be thereby corrected, these may 
be considered as having been derived from a mean of afi stars 
that have been observed. 

6. Refraction, 

The polar distances observed in both passages, and cor¬ 
rected for the change of the thermometrical factor, the errors 
of division and flexure, as given in the preceding article, still 
involve the error of the mean z'cfraction. This 1 shall so de¬ 
termine as to obtain the greatest possible agreement for both 
passages. Let the refractions employed in the calculation for 
the upper passage of a star be called 5 , for the low^er one 5 ', 

that 
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tliat for the pole r : agaiiv let the corresponding true refrac¬ 
tions be denoted by ^1+^)5 “^^1 1^'t the 

polar distances calculated from the mean of all observations of 
the upper passage be = P; the same from the mean of tlie ob- 
sei^^ations of the lower passage be =P', the true polar distance 
is = P— ^{jv — y) + (/■ + g ) A = P' -|- i(x — xO + (g'— r)k 

and hence the equations of condition for the refraction 

0 = P'— P + (x—y) + (g'+ g—2r)^- 

In order to give a proper value to these equations, nnrl in 
general more accurate]}^ to determine the capability of the in¬ 
strument, I must begin with the investigation of the probable 
errors with which the results of the circle, when corrccteil 
by the table of the errors of division, are still affected. This 
investigation may be grounded on the differences of the polar 
distance in both positions of the circle; if the probable con¬ 
tingent error of observation be expressed by c, the probable 
error of division, after applying the correction in the table by 
Cy the probable difference of the results of a eastern, and 

western observations is = ^ | j we have, 

if the really existing difference be called u, 

(0'67i5Y^[u±0"-028j=2n(^ + l:(^^+ 

where n signiffes the number of polar distances that have been 
compared. Assuming e as determined in the 3d article, all 
the stars from the pole to a Cygni inclusive give 

6 '= ± 0 ''' 2791 '. 

This e is the limit of the probable accuracy of a polar di¬ 
stance observed in one position of the circle only, which by 
ever so great a repetition of observations never can be further 
diminished; for a detcrminalion made in both positions of the 

circle the same limit is = = 4; 976. 

If a result be required which is to have a much smaller pro¬ 
bable error, it can only be found by employing for its deter¬ 
mination observations depending on distant points of the limb 
of the circle: the nature of the instrument requires, therefore, 
to have recourse to that means, wherever it is possible to d<) 
so, for detennining refraction, latitiule, &c. 

The equations of condition for refraction have the probable 
errors 





where s', b, V signify the same for the lower passage which e, 
J express for the upper one. .From this iorimila the 
numerical values of the errors which are contained in the fob 
lowing tabic have been computed. 
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36 

5*2 

34*10 

34*35 

36 

57 

35*94 

35*20 

37 

10 

6*92 

5*53 

37 

27 

55*01 

55*12 

37 

33 

41-35 

41*35 

38 

29 

10-21 

9*70 

38 

38 

59*79 

59 24 

38 

40 

42-51 

1*2*74 

39 

37 

3*88 

42*64 

39 

47 

56-47 

5*27 

39 

53 

19-14 

18*25 

39 

53 

46-06 

46-27 

40 

11 

29-37 

29*33 

40 

47 

19*15 

19*27 

41 

12 

35*22 

33 83 

44 

11 

50-76 

49*45 

45 

21 

31*45 

29*81 

46 

27 

16*57 

15*18 

48 

32 

21*56 

20-32 

49 

1 

1410 

12-30 

49 

44 

44*83 

42-67 

50 

18 

33*25 

52-37 

50 

31 

12-95 

9-14 

50 

43 

4800 

4578 

50 

53 

59*31 

5620 

51 

21 

21-25 

18-85 

51 

22 

Jjj9_ 

41*24 

Oct. 

rH24. 
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e'4-e—2n 

-4 0-02 

i * 

0-2 

40-03 

0*5 

H 0-75 

5*9 

4 0-10 

7*0 

4 0-45 

8-2 

4-0*52 

130 

40*11 

151 

+0-25 

16-4 

40-10 

20I 

— 014 

30-0 

— 0-62 

40-0 

— 0*62 

43-9 

— 1 -69 

47-5 

— 0-29 

48-2 

— 1-40 

51*4 

-Ml 

54-7 

4 0-6-2 

603 

— 0-42 

54*8 

-0-26 

63'9 

-0-05 

G9-4 

-0-25 

^3 9 

-0-26 

654 

— 0*04 

7r>-9 

- 003 

74-9 

— 1*03 

78-3 

— 1-24 

77*8 

4-0-59 

75-5 

f 0-08 

74*1 

— 1-16 

8j-8 

-0-47 

79-6 

+ 1*04 

96*4 

4025 

I042 

-0-74 

1064 

-1*59 

105*3 

4011 

1097 

0-00 

104-5 

-0-51 

114*3 

-0-55 

1234 

4-0-23 

118-8 

— 1-24 

132*4 

— 1-20 

125*6 

— 0-89 

142*3 

4 0-21 

140 0 

—004 

1451 

40 12 

1421 

-1*39 

159*1 

-1*31 

216-8 

-1*64 

2.34-8 

-1-39 

280-2 

-1-24 

393*5 

—1-80 

4196 

— 2*16 

481*2 

-0-88 

.379-6 

- 3-81 

560-4 

-2-22 

6407 

-311 

682-5 

— 2*40 

724*5 

— 0*65 

7237 


K k 


J^robuhle 

Lrrors, 


0*279 

0-279 

0-374 

0*330 

0390 

0-362 

0*365 

0*373 

0-374 

0-362 

0-379 

0-359 

0-376 

0-365 

0-3ft3 

0-381 

0-378 

0-576 

0*377 

0-382 

0382 

0-3f52 

0-383 

0-381 

0*396 

0453 

0365 

0-383 

0-437 

0-358 

0-382 

0-389 

0-389 

0-408 

0.394 

0*392 

0-374 

0-394 

0-400 

0-414 

0-385 
0-455 
0-484 
0*395 
0-385 
O-406 
0361 
0 370 

0-444 

0-483 

0-500 

0-515 

0-629 

0-654 

0*745 

1 *003 
1 131 
1-006 


It 
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It is evident that the obseiTations may be much improved 
by adopting a somewhat gi'euter refraction; for the more ac¬ 
curate determination of its increase 1 liave made use of all 
stars the zenith distance of which does not exceed 85° (as far 
as /3 Pei'sei inclusive); and by solving the equations of condi¬ 
tion 1 have obtained 

^ —0^'*031, probable error = +0*076 

k = + 0"*004624..= + 0*0006063 

The stars culminating lower as far as Lyr<c agree very well 
with this; but 1 abstained irom taking them into account be¬ 
cause the horizontal refraction has already a sensible influence 
on them, and for determining the horizontal refraction obser¬ 
vations at tlie time of rising and setting of stars may be more 
advaiitogeously employed tlum meridian observations. A very 
complete set of this kind of observations has i)oen made by 
Dr. Argelaiulcr, with Cary’s circle, which nre contained in 
this volume; but I reserve for another place the results to be 
deduced from them. 

The value of x — combined with that of ;r+x' gives 
a:= —0''‘033; +0''*005; they are therefore almost insen¬ 

sible, and it ibilows that the places of the pole derived from 
the two pole stars only very nearly agree with tliose deter¬ 
mined from all observations. The <liflercnce is so small Ujat 
it is nearly indifferent which of the two determinations be 
adopted, but the probability of tlic second one is greater than 
that of the former, botli from tlie nature of the instrument and 
the evidence of the calculated probable errors, which are for 
X and j/ only =0''*076. I have therefore applied these small 
corrections, as well as those arising froih the increase of the 
refraction, to the polar distances of the stars given in the 5lli 
article; these ix)lar distances have thus been freed from all 
those errors, tne correction of which was announced in the 
beginning as the object of this investigation. In order to per¬ 
ceive, at one view, how great the agreement has now become, I 
present in tlie following table a comparison of the four deter¬ 
minations of the polar distance made for each star, witli the 
most probable one resulting from all observations in both 
passages, on the supposition of the probable error of eacli of 


the four results being 
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Polar Di¬ 
stance 
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1 
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39 
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Introduction to the Seventh Section 


Tliis com})arison seems to confirm that the manner of re¬ 
ducing the observations which has been employed, is correct 
as far as the accidental errors of observation will allow to per¬ 
ceive it; the remaining differences of the four independent 
determinations of each star arc cither not greater than would 
be expected, or nowhere so regular as to prove the neglecting 
of any constantly acting error: I believe, therefore, that it may 
be assumed that the polar distances of tlie stars observed with 
Reichenbach’s meridian circle, and com])uted agreeably to this 
investigation, vary, like the right ascensions, in both ]>ositioiis 
of the instrument and in both passages only on account of 
contingent errors, from each other: the separate invesligation 
of each individual correction seems to justify the hope that not 
only agreement, but likewise correctness, lias been obtained 
within narrow limits. 

It now only remains to reduce the refraction and its changes 
to the true Fahrenheit's thermometer. The refraction is foinul 
for 48°*75 of Scliafrinsky's thennoinetcr “00462where g 

Z ifies the number taken from the table in the Fnndavwntu 
*ononiiee: it follows from the 3d article and the supposed 
influence of the temperature on the mercury of the barometer, 
that the difference of tw^o i*eli*actions for the readings r and 
of the exterior and the centesimal degrees t' and t/, of the in¬ 
terior thermometer is = 


? "1^ ^ —50)n l-fr/m ^ 1 50)?t J 

where m is by supposition =0*00018484, and ft has been 
found =0*0019^653. Let g(l+j/) signify the true refraction 
for 48°*75 Fahr., iind 1 : 1 -f g the ratio of the densities of tlie 
air at the points of boiling and freezing, as they must be as¬ 
sumed for represcncing as exactl}^ as possible the changes of 
refraction: I suppose besides, agreeably to the accurate experi¬ 
ments of Messrs. Dulong aiul Petit, the ratio of the densities 
of mercury =55*5 : 56*5, and for the brass of the scale of the 
barometer 537 : 538. Then the true refraction will be = 


f(I +^)C 333 * 28 ) 


5550-f-10 
5550-1-r' ^ 


3570Q+t^ 

53700+10 ^ 


180+^. 16*75 
r8o+7;(/-32r 


If we put y'= 0*997039 t — 0°*538 as found in article 2, we 
have for T = 48®*75, y’= 48°*OG7G5; therefore the refraction 
observed at that temperature 


g.l *004024 = g( 1+3/) 


5550+10 
5550++ 


X 


53700+t' 18 0+e. 1675 

53700+10 ^ l8o+f. 16*06705* 


This equation maybe abridged by putting T'=,5(y—30°*067), 

which 
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wliicli is not much different from the trutli, and has little in¬ 
fluence: we then have 


1 *004624=(1+^) 


iSo+j. 16-75 
l804-f. 16-06765 



and hence the true change of refraction = 

pC 1 + (Al80+f. 16-75 0-9998266 180+^16-75 ^ 

!+,„'(/-50)^ 180+e(/-32)' l+m(y'-50)* 180 +j(/,-32)J 

where ?«'= 0*000089557. 

If 1 d-y be denominated from this equation by the equation 
(1), the change of refraction will be 


r 1 180+j. 16-06765 „ 1 

— g. 10044 49211 32) &c. | 

The same is by observation substilutiug for t 

= g. 0 9960353 T+ (/-r)0)o-ooo1024B ^ 1 ^ (/-50)0 0019497 

Tliese two equations give 

1= 1’003^^82 ----- probable error =+0’00061 
g = 0-364*38—(/+^—100)0*000000501 .+0*0016. 

The latter is therefore almost independent of the tempe¬ 
rature of the observations; indeed q may without hesitation be 
assumed =0*364385 the mean temperature of all obsei*va- 
tions will be nearly =50°. If w'e suppose that the mean 
humidity of tlie air is nearly the mean between clryncss and 
saturation, it will be seen from article 3 that this determina¬ 
tion is in near accordance with that found by Gay-Lussac. 

In order to satisfy as nearly as possible the observations at 
Kdniffsburg, the refraction derived fromBradley’s observations 
must be multiplied by T003282; but this change, small as it is, 
would perhaps not be necessary if had a more accurate 
knowledge of the meteorological instruments used by Bradley; 
his thermometer was in melting snow at 33° to 33^°, and ac¬ 
cordingly I assumed that it was 1°*25 too high; but I am in¬ 
debted to Prof. Tralles for the communication, that melting 
snow when already mixed with water always gives the freezing 
point too high, so that the correction applied to the thermo¬ 
meter becomes doubtful; but without this correction tlie new 
refractions would hardly differ from the former ones. 

[To be continued.] 
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XLIV. On the Specific Heat of the Gases. By W. T. IIay- 

CUAFT, Esq. 

[Concluded from p, 207.] 

Experiments on Hydrogen. 

Ill YDROGEN gas was procured from tlic <lecoim)osilion of 
water by means of sulphuric acid and zinc. The part B 
Plate IL, was filled with the siunc, ami the following experi¬ 
ments were made. No. 1. 

In this experiment tlie calorimeters were filled with water 
of the same temperature, and the process was conducted on 
rather a different principle than tlie former; namely, it was 
continued until the calorimeters ceased to rise in temperature, 
or, rather, till the temperature began to fall. This latter cir¬ 
cumstance would take place when the heat communicated by 
the gas was exactly cmial to that abstracted by the colder sur¬ 
rounding medium. The number of degrees of temperature, 
then, which each gas would sustain in its calorimeter, will l>e 
the ratio of its power for giving out heat, and consequently of 
its capacity for caloric. 

The temperature of calorimeter A, at the beginning of the 
experiment, was about 50°, and after 105 minutes the tem¬ 
perature of calorimeter A was and that of B, contain¬ 
ing hydrogen gas, was and the surrounding medium 

Indicating the comparative capacity of hydrogen to be 
OS'GI-, being a difference so trifling, that it may be regarded 
as the same as that of atmospheric air; if we make allowance 
for the evident greater ratio in its heating, and the smaller 
ratio of its rate of cooling at the end of the experiment. This 
will be seen by the following table. 

Trmi^craturc of A, Tempcriilurc of B, 

containing Atino- rontaining Uy- 

splif'fic Atr. drogen Gas. 

At the beginning 
of experiment. 

In 5 minutes, 59 58'6 

In 10 minutes, 

In 15 minutes, 

In 20 minutes, 75 78/^ 

In 25 minutes, *77^ f) 76 

In 30 minutes, 79 77A 

In 35 minutes, 78^{f 

In 40 minutes, ^1?^ 

|n 45 minutes, 

In 50 minutes, 83 82^^ 

In 55 minutes, 

In 60 minutes, 

Ill 65 minutes, 

In 70 minutes, 82,] g 82] [J 



No. 2. 
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No. 2. 


TemperAture of A, 
ctmtaiuing Atmo- 
npheric Air. 

At the beginning 
of experiment, 

After .5 minutes. 

After 10 minutes, 

After 15 minutes. 

After 20 minutes, 

Afler 25 nunutes, 


Temperature nf B, 
containing Uy- 


(Irogen Gak, 



Inferred Capacity. 


10500 

60A 

10424 

64/(7 

9950 

67/o 

10002 

69/j 

10000 



This last experiment was conducted as the former ones. 

Tlie air appeared, after the experiments, to contain 88 per 
cent, of hydrogen gas, as indicated by explosion willi oxygen 
gas 

In these two experiments it may be observed, that the watery 
vapour which may be presumed to be in the hydrogen gas, 
before it bad been sufficiently exposed to the drying influence 
of the muriate of lime, seemed to decrease in specific heat, ex¬ 
actly contrary to what might be expected. In the first ex¬ 
periment, at the expiration of the first five minutes, it had a 
capacity of 9222, pretty nearly the same as indicated in the 
experiments of Messrs. De la Roche and Berard ; but in pro¬ 
portion as the expcriiuent had advanced, and the hydrogen 
had been exposed longer to the muriate of lime, its specific 
heat approached to that of atmospheric air, till, at the end of 
the experiment, they were quite equal. 

No. 2. was performed upon the same hydrogen, in its driest 
state; and throughout the whole cxjieriment it indicated also 
a capacity e(|ual to the standard. In this experiment I know 
of no source of fallacy, as the gases, while entering into the 
calorimeters, were of exactly the same temperature, and care 
was taken to ensure accuracy. 


Azoic. 

Of azote I shall merely state, that last year I performed 

• The apparatus wliich I found most convenient for exploding gases, is n 
modification of Dr. lire's syphon eudiometer. It consists of a hole bored 
in the solid bottom of a mercurial trough, representing an inverted syphon; 
one end of which opens into the part containing mercury, and the other 
through the edge of the trough to the open air. To the latter opening 
is ceuiented an open glass tube; and to the former a common graduated 
eudiometer is made to fit accurately. When this apparatus is used, the 
graduated tube is filled in the usual way, and applied to the opening com¬ 
municating with the trough. Mercury is poured into the other tube, to 
the same height os that contained in the graduated one. The finger is 
then applied to the open tube, and the electric spark passed. After the ex¬ 
plosion, more mercury is poured into the open tube, to the same heiglit 
that it iiat! risen in the eudiometer, after which the degrees are read off. 

•similar 
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similar experiments ii}x>n this gas, the results of j^hich were 
perfectly analogous with those now detailed; anu as all the 
experiments agree that it has by volume the same specific heat 
as atmospheric air, namely 1000, I thought it needless to re¬ 
peat them. 

Carhuretied Hydrogen. 

In my former experiments on carburetted hydrogen, pro¬ 
cured from the decomposition of sea-coal, 1 concluded that it 
also had the same capacity as atmospheric air; but I have since 
found that the capacity of this gas varies extremely, according 
to the modes in which it is procured. That produced from 
seancoal seems to have a capacity nearly ecjual to the standard; 
that from the decomposition by heat ot aiiimnl fat, has a much 
greater capacity. From the following experiments, however, 
it will appear that olefiant gas owes its increased capacity to 
the empyreumatic or ethereal vapour with which it is usually 
combined. 

No. 1. 

This experiment I conducted in the same way as No. 1. on 
hydrogen gas. The part B was filled with olefiant gas ob¬ 
tained from the gas-j)ipes of a public Company. The calori¬ 
meters at tlie beginning of the experiment contained water of 
the temperature of'50°. At the end of'50 minutes tlie calori¬ 
meter A had acquired its utmost temperature of and of 

B that of 93°^^; the surrounding medium being 

No. 2. 

The calorimeters were of a temperature of 52°^^^ at the be¬ 
ginning of the experiment: after 55 minutes, the calorimeter 
A had acquired a temperature of 92°^ [J, and B that of ; 

the surrounding medimn being 65°. The average result of 
tliese experiments, Nos. 1. and 2., indicates the specific heat 
of olefiant gas to be 10559. Though the results of these two 
ex})eriinents do not quite agree with those I formerly made, 
yet the difference is very trifling, and may be supposed to 
arise from the greater freedom of the gas I formerly made use 
of, from empyreumatic vapour. This will appear probable 
from the following experiments. 

No. 3. 

The part of the apparatus B was filled with carburetted 
hydrogen, procured by the destructive distillation of mutton- 
suet. The calorimeters were filled with water of the tempera¬ 
ture of At the end of 40 minutes, the calorimeter 

through which the olefiant gas passed i)ad acquired its ex¬ 
treme temperature of 95°, the other that of the sur¬ 

rounding medium being 65°/^; indicating the specific heat of 
olefiant gas to be 12777. That 
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That the gas procured from animal fat contains more em- 
pyreumatic vapour, is evident from its sensible t|uulitics, which 
may account ibr iU greater specific heat, comi^ared with that 
procured from sea-coal. The gases, at the end of the experi¬ 
ment, were exactly of the same temperature as when entering 
into the calorimeters. 

No. 4. 

The last experiment was repeated, except tliat the ole¬ 
fiant gas was procured from alcohol and sulphuric acid. After 
25 minutes, the calorimeter A had assumed the temperature 
of 74 ^ 2 '*^, and calorimeter B that of75°*10; the surrounding 
medium being 54°; indicating the capacity of olefiant gas to 
be 10643. 

No. 5. 

The last experiment was repeated, and gave a result of 
10674; the medium result of experiments Nos. 4 and 5, be¬ 
ing 10658, indicating the capacity of olefiant gas procured 
from alcohol and from sea-coal to be almost exactly lh<' same. 

No. 6. 

Wishing to ascertain if the ethereal or empyreumatic va¬ 
pour in olefiant gas affected its specific heat, I poured a few 
ilrops of sulphuric ether into the part of the appavatiis con¬ 
taining atmospheric air, that the latter, as well as the olefiant 
gas, being equally saturated with the vapours of ether, it might 
be ascertained what effect that condition might have on the 
capacities of the gases. The part B contained the olefiant 
gas as before. Alter 40 minutes, both tlic calorimeters had 
acquired a temperature of surrounding medium 

being inference, then, may fairly be made, that 

it is the combined vapour that increases the specific heat of 
olefiant gas. 

Experiments on the Air of Respiration. 

Having last year made more than ten experiments which 
prove tliat tlie mixtures of carbonic acid with atmospheric air 
exposed freely to w^ater, and at a temperature of about 100°, 
had a much less capacity for heat tlmn atmospheric air had, 
under ordinary circumstances, and this curious fact seeming 
to throw some light upon the physiology of animal respira¬ 
tion, I filled the part B with air from the lungs, and the part 
A witli atmospherical air. 

The heating apparatus was kept, by means of a lamp, at the 
temperature of betw^een 97°ff§ and 100°^^- After the end of 
35 minutes,the calorimeter through which the air of respiration 
passed attained the temperature of 59°2p other that 
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of 61°^; the surrounding medium being S4°'16, indicating 
the air of respiration to be 6875. 

No. 2. 

The last experiment was repeated, when the calorimeter 
arose from 56°/^ to and B from 56°/^ to 57®^§, in¬ 

dicating the capacity of the air of respiration to be, as in the 
last experiment, 6875. 

It may not be improper in this place to state, that in my for¬ 
mer experiments mixtures of carbonic acid and atmosjdicricair, 
under different conditions of temperature, and combination with 
watery vapour, had relative capacities of 3333,66666*9999, 
and 13333. It was my intention to have repeated those ex¬ 
periments in such a way as to ascertain the precise conditions 
under wJiich these changes of capacities took place; but, from 
various engagements, I am unable to do so. I may remark, 
how'ever, that the last two experiments seem to indicate, that 
the air of respiration enters into the second of this series, 
making allowance for the difference of the standard of com¬ 
parison ; this being in my former experiments common un¬ 
dried atmospherical air, while the standard of the latter was 
the same air carefully dried. 

There is also a curious coincidence beUvecn this last^men- 
tioned series of capacities of gas in tlifferent states of combina¬ 
tion with water, and the ex])ansive forces of air combined also 
w'ith different proportions of watery vapours. Having pro¬ 
cured a glass globe, to whicli a small stem w as connected, in 
such a way that mercury contained in the hollow ball would 
rise into the stem upon any increase of the expansive force of 
the air contained in the ball, I filled the latter with air at a 
temperature of 60°; after which the ball was immersed into 
boiling water. In a short time the mercury rose into the stem 
to the height of 7 inches. The experiment was repeated, ex¬ 
cepting that a few drops of water were put, togetlier with the 
air, into the ball. The mercury, after the immersion of the 
ball in boiling water, rose to 21 inches. Afterwards, on pass- 
ing a quantity of water into the ball, the mercury, after its 
immersion, rose to 28 inches. Some months afterwards, on 
repeating the experiment, the mercury rose in one instance to 
inches. Thus we have a series of expansive forces of air 
united to W'atery vapour of 7, 14, 21 and 28 inches: it was 
upon this principle that I contrived an air thermometer. The 
form of it is similar to that of the differential thermometer in¬ 
vented by Professor Leslie. One ball contained atmospheri¬ 
cal air dried by means of muriate of lime; the otlier contained 
air in its usual state. Interposed between the balls was a co¬ 
lumn 
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lunan of the volatile spirit of turpentine. Upon any rise of 
the temj^erature of the atmosphere, the column immediately 
rose at the side of the dry ball. After some time, however, 
the instrument seemed to have losl its power; and after a still 
longer period, the ball containing dry air had the greater ex¬ 
pansive force. Tliis I accounted lor by supposing, that the va^ 
pour of turpentine had in process of time combined with the 
dry air, and had given it its greater ex))nnsive ]iower. This 
thermometer is now a remarkably delicate one, though its de¬ 
grees are of very unec|ual length, and appear to vary by lapse 
of time. Probably hydrogen gas coiitaineil in two ])latina 
balls, in one of which a little mercury might be placetl, con¬ 
nected together in the same way, w^oiild mtike an accurate py¬ 
rometer, indicating teinj>eratures as high as the melting point 
of platina. 

Tliere is another condition under which air is capable of a 
great variety of s})ccific heats, namely, when it exists in dif¬ 
ferent degrees of density, wlicthor arising from pressure or 
other causes. The increased capacity of air, when under lesser 
degrees of atinosjiheric pressure, has been properly made use 
of to explain the extreme cold which exists in high regions; 
and its decreased cj])acity under mechanical pressure, also 
satisfactorily accounts for the heat evolved under that condi¬ 
tion. This ])rinciple 5 so far as I know, has not been used to 
explain one cause of the intense heat produced during the 
combustion of gunpowder and other explosive mixtures. If 
we reflect a moment, however, we shall perceive that the re¬ 
sistance of the pressure of the atmosphere to the exjiansion of 
the nascent gases producetl by the combustion, will cause 
them to exist in a slate of greater density than when the re¬ 
sistance of the atmosphere has been finally overcome. It is 
during this state of potential compression, if I may use the 
term, that the intense heat is produced. After the first ex¬ 
plosion, however, the gaseous products will expand, and then 
there wdll necessarily be an absorption of caloric, and conse¬ 
quently comparative coldness, produced. In order to ascer¬ 
tain whether there is a permanent evolution of caloric, occa¬ 
sioned by the combustion of gunpowder, I made the following 
experiment. 

Having a receiver containing 528 cubic inches, filled with 
water of a temperature of 52®, placed in a pneumatic trough, 
the surrounding atmosphere being also 52°, I introduced 240 
inches of the aeriform fluids, produced during the combustion 
of that composition of gunpowder which is used for pyrotech- 
nical piiri)oses. After the explosion, the gas in the u})per part 

LI 2 of 



268 Mr. Hajxraft on the Specific Heat of the Gases. 

of the receiver had acquired a temperature of nearly 54°, and 
the water not so much. TIjis experiment shows, that tliough 
heat is evolved in the conihustion of gunpowder, its quantity 
is not nearly so great as has been imagined. Again, if we 
consider that the products of the combustion of gunpowder 
have not, by direct experiment, been proved to have a greater 
specific heat than the ingredients of that composition, llic phe¬ 
nomenon of heat being produced during that combustion 
should not be urged as an objection to the hypothesis of Black 
and Crawford. Indeed it ajjpears very probable, Irom tlie 
inspection of the table of specific heats of different bodies, 
that those elastic products liave a less capacity than the in¬ 
gredients of gunpowder, from which they are produced. For 
example, azote, which romjuises two-thirds of the elastic pro¬ 
ducts, has a capacity of 2669, and carbonic acid, comprising 
one-third of the products, if niy ex])erinients are to be trusted 
to, has a capacity of only 1751, water being 10000. Nitric 
acid of a specific gravity of JjlSSt has a capacity of 5760. 
The azote, therefore, and oxygen, wliich is produced from the 
decomposition of one of the ingredients forming the elastic 
products of not halfihe specific heat of tliat ingredient, should, 
according to the hypothesis of Black, evolve heat. This might 
take place even if we make allowance for the lesser capacity 
which nitric acid has in its state of one of the ingredients of 
the nitrate of j^otash. 

The same condition ofi>otenlial compression may also con¬ 
tribute to the intense heat which takes place in a blast-furnace. 
This heat is known by all conversant with the phaniomenon to 
be, not in a ratio of the fuel consumed, but of some compound 
ratio. Tills may bo explained in the following manner: 1st, A 
quantity of air is fori'ed into contact with the coals in a state of 
ignition, and its temperature is suddenly raised extremely high. 
2d, In this condition, were it not for the pressure of die atmo¬ 
sphere, it would become as suddenly expanded. 3d, Had this 
expansion taken place, it would have acquired an increased 
capacity, and would conseijuenily have absorbed a considerable 
portion of the caloric evolved by the combustion, tending 
thereby to lessen the capacity of the lieat. 4th, But the heated 
air being prevented by the pressure of the atmosphere from 
expanding in a ratio equal to the temperature acquired, the 
absorption of caloric is lessened, and a greater proportioti of 
the heat of combustion is rendered free. Thus, although the 
total quantity of caloric evolved at, and consequently to com¬ 
bustion, may be in a direct ratio of the quantity of fuel con¬ 
sumed ; vet the intensity of the thermometrical heat at the mo¬ 
ment, 
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ment, and at the place of combustion, wDl be greater in a com¬ 
pound ratio, directly as the pressure of the atmosphere, and 
inversely as tlie times of expansion of the air employed in the 
blast. These times are, of course, inversely as the intensity 
of the blast. The thermometrical heat, then, at the moment 


and place of combustion, will be in a compound ratio of the 
Quantity of fuel consumed, the weight of the atmosphere, and 
the quantity of air employed in the olast in a given time. The 
same rule will hold even in what are called Chimney Fur¬ 
naces ; and it is ascertained by experience, that those furnaces 
of steam-engines through which a greater quantity of air 
passes in a given time, consume a proportionally less quantity 
of fuel to produce the same effect. Probably blast-furnaces 
might be advantageously employed in lessening the quantity 
of fuel used for tliose valuable machines. 


Although, according to the foregoing experiment, it appears 
contrary to my original Gxj)ectation, that, by volnuic, oxygen 
gas has the same specific heat as carbonic acid, it by no means 
follows that caloric should not be evolved during the forma¬ 
tion of the latter by combustion. This formation does not 
consist of a conversion oi oxygen into carbonic acid, but of a 
union of two ingredients into a compound, having an absolute 
capacity for caloric ecjual to One of the ingredients only, namely, 
the oxygen gas; consequently the whole absolute heat of the 
carbon is rendered free. 


The direct results of these experiments sliow, that the spe¬ 
cific heats of all the gases exi)criincnted upon are to each other 
inversel}^ as their specific gravities; and, 2dly, That different 
states of combinations of the gases with aqueous and other 
vapours, affect the capacities of the gases, and that probably, 
in some instances, in a regular arithmetical progression, cor¬ 
responding with the arithmetical rate of expansive force of the 
gases in different states of combination witli vapour. The 
most interesting result to the physiologist is, that the air of 
res})iration, at a temperature of between 100^® and 95®, has a 
less specific heat than atmospherical air. Many experiments 
were made which are not here detailed, which showed that 
the air of respiration, at the temperature of 102® and upwards, 
and of 91® and downwards, had a capacity the same as that 
of atmospherical air. I should feel a hesitation in stating 
these results, had not experiments, very often repeated, during 
a course of several months, warranted me in my conclusions. 


XLV. An 
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XLV. An improved Demonstration of Sir Isaac Newton’s 
Binomial Theorem, on Fluxional Principles, more espccialhj 
calculated for the young Student in Mathematics. By the 
Rev. L. Evans, F.R.S. and ^4,8. S^c. 


T ET (P + PQ)” represent any binomial to be involved or 
exti’acted, n being any power, or root, of the given quan¬ 
tity P + PQ. 

Now, (P+PQ)" = F‘ X (1 + Q)'*. 

And here we may preliminarily observe, that 

(1+Q)-=1+2Q + Q*, 

(1+Q)^:=1+3Q + 3Q=+Q’, 

(1+Q)"=1+4<Q + 6Q“+1QHQ" &c. 

Hence, generally, we are induced to assume the «lh power of 
(1 + Q) by a series, as thus, 

(1+Q)" = 1+AQ + BQ“ + CQ' + DQ^ + EQ’4&c. tlie co¬ 
efficients A, B, C, 13, E &,c. in tlie respective terms of the 
series, after the first, to be determined liereaJier. Let, now, 
both sides of this equation be put into fluxions, and we have 

M. (1 + Q)™r‘ Q = AQ + 2BQQ + 3CQ Q + d-DQ’Q + 

sEQHi + &c. 

Dividing both sides by Q, 

«. (1 + Q)”"' = A + 2 BQ + 3CQ"'+4.DQ^ + SEQH &r. 

This equation being divided by the assumed one, 

1 


n.(l f Q)‘ 


(1+Q) 


Or, 


n 


n 


A^2na f 3CQ'+4T>a^ -|-5 EQi+&c. 
TT^+BQ,H CCiH DU* f K(4s+&.cr 

A-f2BU-f3CU*-|-4DUJ f 5 KU*-|-Ac. 


l + u 14. AU+ BU^-h CQ 3 -i- DU'+EU'&c. 

Multiply by the alternate denominators, 

71 + n AQ + + 7^CQ* + 7iDQ'‘ + + &c. = 

and by transposition, 

+ wA3 —7tB'i +nC ■) +7jp 

„_A-2B V Q-3C VQ“-4D J- 
- aJ -2Bj -3C j 
By the lemma in Section XIV. of Simpson’s Algebra, we 
have 1. n —A = 0; 

2. jiA—2B— A=0; 

3. wB—3C —2B=0; 

4. «C—4D—3C=0: 

5. «D—5E—4D = 0; &.C. 


+ 3 + ■) 

Q’-SE VQ"- V&c. = 0. 

-4Dj -j 


Now, 
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Now, from these equations are derived the values of the re¬ 
spective coefficients A, B, C, D, E, &c. thus, 

1. From n —A = 0, 

72 = A, 

2. From «A—2B—A = 0; 

tjA—A = 2B, 

(72—1) A = 2B, 

• A = B, by substitution, 

it 

yt““ t _Tj 

M . — B. 

3. From ?/B — SC—2B = 0, 

(?/—2).B= 3C, 

B = C, by substitution, 


n .—1 ?? —2 ^ 

„. ---. - 3 - = c. 




4. 


From 72 C—4*D — 3C = 0, 

(// —3) .C = iD, 

C = D, by substitution, 

4 

7t-“l n — 2 71—3 

—= D. 

5, From ??D—5E — iD = 0, 

(w_4.). D= 5E, 

~D = E, l)y substitution, 

O 

„ ZiZi^ - E &c 

” • 2 -3 • 4 • 5 - ^ 

ITiivin", thus, finind the values of the several coefficients, 
A, B, C, D, E, &c. the assumed equation, by the substitution 
oi' these respective values, will hccoiiie 


(1 +Q)’*=1 +wQ + «.-^Q^ + 71. 


71—1 n—2 n —4 ^>4 . o 

72.—. -y- . 0;+ &C. 


Then P”x(l+Q)”, or 
(P + PQ)" = P” + P«Q + P«. + P«. + 

p„. . !L^ . Itp. Q^+&c. 

245 

Or, by writing the coefficients of Q more conveniently, 

(P + PQ)” = P"+ P%Q + r\Q^.Q + + 


71—1 2 --va 

P 7/.-7r--— 


2 
n-3 


Q + &C. 


In 
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In this series we may observe that its first term, P", is Uie 
coefficient of nQ in the second term; the second term, P"nQ, 
is the coefficient of in the third term; the third term, 

Q% is the coefficient of Q fourth; the 

fourth term, P^w. —r- . is the coefficient of Q iu 

^3 4 

the fifth term, and so on, in like manner, ad injinitnm. Now, 
putting 

A = P”, the 1st term, 

B = P”«Q, the 2nd term, 

C = P"«. Q'» the 3rd term, 

D= P"«. ^ Q^» the 4th term, 

E = P"n. Q% the 5th term, &c. 

_ ^34 

Then, by substitution, we have 

(P + PQ)" = P” + «AQ + ^ BQ + CQ +-^ DQ + 

-^EQh-&c. 

D 

And, if we make w= whether affirmati\e or negative, 
integral or fractional, we shall have 

iH m 

(P + PQ)--'=p-;r4.^AQ + !^BQ + !^CQ + 

-T^DQ + EQ + 8tr. 

4 ^^ bn 

which is exactly Sir Isaac Newton^s Binomial Theorem. 

For facilitating the exemplification of this celebrated theorem, 
it may not be improper to observe, that P is the first term of 
the binomial to be expanded; Q the second term divided by 

the first, namely, = the index of tlic power or 

root. 

A = P = 1st term of the series, 

B = — AQ = 2nd term, 

C = ^ ^ BQ = 3rd term, 

m m 

D = ’!i^"CQ = 4th term, 

E = DQ = 5th term, &c. 
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XLVI. It€7na7'ks 071 the Gothic Ornamciiis of the. Duomo^ 

Battistn'o^aiid Cainpo Sanio^ q/'Pisa, J5[y Arthuti Taylor, 

Esq. E.S.A.y Member' of the Roman Acadomj of Ai'cadia^is^. 

^ I ’’HE Cathedral of Pisa, and its dependencies the Baptistery 
and Canipo Santo, have become particularly known to 
the English antiquary, from the various opinions f which 
have been formed with regard to the genuineness of some of 
their details, and from the support they have been thought to 
give to one ol’ the theories of Gothic Architecture. It will be 
the object of the preseiit paper to record such observations 
upon the parts in question as the writer was enabled to make 
during his stay at Pisa in the present winter. 

Of the three buildings, the first which will here be consi¬ 
dered is the Campo Sa7ito^ being that upon which the most de¬ 
cided opinion has been formed. The Campo Santo may be 
briefly described as an open portico or cloister of four sides, 
composed of a liglit arcade of Roman architecture, the arches 
of which spring from scjuare pilasters adorned with a base and 
upper cornice. These arches, which are all circular, contain 
the Gothic tracery whose originality or posterior addition forms 
the subject of dispute in the builtling before us. It w as built 
from the tlesign of Giovanni da Pisa, one of the most cele¬ 
brated artists of the Pisan school; begun in the year 1278 
and finished, according to the best authorities, in 1283 ; the 
Gothic work, it jnay be necessary to add, is of the ricli and 
tdaboratc kind which is seen in the skreens of some ()f our 
churches, and particularly in an arch of the south transept of 
Norwich cathedral. The following arc the remarks wliich 
occurred on a careful view of the interior. 

First; Tlmt the marble of w'hich the tracery is made is of a 
diflerent kind from that used for the other parts of the fabric; 
the former being Carrara, the latter from the mountains of 
San Giidiano, near Pisa. Secondly; The Gothic work in 
question (w^hich is sustained by a centre pier, two very slender 
round columns, and two half columns attached to the faces of 
the grand pilaster) is in every instance unconnected with the 
arch, and in more tlian forty of the arches day-liglit appeared 
betw'een the luilf-pillar and the pilaster to wliich it is attached, 

* From the Arcliaeolopa, vol. xx. 

-j* See the controversy between Sir IL Englcficld and Mr. Smirke, in the 
Archipologia, vol. xv,; also the Rev. W. Gunn’s “ Inquiry into the Origin 
and Influence of Gothic Architecture.” 

t According to the Pisan Chronology, which is a year later than the 
common style. 
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the fissure in some cases extend injr through a great part of the 
lieight of the pillar. The tracery which springs from these 
pillars diverges from a capita^ corresponding in position, and 
generally in design, with the cornice which marks the com¬ 
mencement of the great circular arch. From this circinnstance 
it is evident that the capital of tlic Aflr^pillar should blend 
with that part of the cornice of the pilaster against which it is 
placed; this, if the whole work were of one time, would have 
been accomplished by forming the capital on the same stone 
w ith the cornice. The fact, however, is difTercnt; in fifty in¬ 
stances the cornice is cut, or rather broken away, to admit the 
capital of the lialf-pillar, and in tw'clve, the capital is cut at 
the top so as to fit it against the cornice. Oi' tliese two me¬ 
thods, ihefonner (probably from the friability of the stone) is 
so very awkwardly practised, that the cornice is generally 
inucli dilapidated, and the caj>ital (wliich is always perfect and 
entire) a])pears seated in a large irregular cavity. On the 
north side, indeed, it will be found tluit nearly the whole face 
of the cornice is sometimes destroyed ; an effect certainly not 
produced by the injuries of time, and by no other cause than 
the mallet of a careless workman. Tliirdly; In those arches, 
six in number, which ibrm the passage ways to the inner 
tjuadranglc, or burial ground, a portion of the top of iJie pe¬ 
destal in the great pilasters has been cut out and re})laced by 
another piece formed to sujjport and bind the half-pillar of the 
tracery; this operation, also, hath been performecl with suffi¬ 
cient mal-adroilncss to leave no doubt as to an alteration from 
the original plan of the building. It has l)ecn remarked that 
tlie capitals of the Gothic pillars correspond geneiollif in de¬ 
sign with the cornice of the Roman arch ; it may be right to 
add, however, that the enrichments of the former arc always 
more delicately cut, and that the similarity is merely that of a 
free imitation. From the facts now stated, it is evident that the 
Gothic tracery of the Campo Santo is certainly the addition 
of a later age : it only remains to fix the period at whicli the 
addition was made. For this purpose recourse will be had, 
without hesitation, to tlie tablet on tlie north side of the 
building itself,—an authority which has doubtless been cited 
and discussed in former dissertations, but which it may not be 
amiss to produce on the present occasion in a faithful copy from 
the stone 

* The artist mentioned in th^ tablet is doubtless the Antonio Pisano of 
Muratori: Anno 1461, Antofnius Vhanus^ gemmarum jireixosorumque la^i~ 
dum scnt'ptura claret.^'* 
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D* FI--*«0 • DE • MEDICIS • 
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Whatever difficulty there 
may be in understanding 
some parts oi this inscrip¬ 
tion, in reference to the 
number of the arches, there 
can, it is submitted, be no 
doubt that its intention is to 
recortl the erection of perfo¬ 
rated marble windows in the 
year 1464-; and it is diffi¬ 
cult to imagine what other 
objection cun be made to 

___the date assigned, than that, 

according to a general theory, Gothic Architecture must have 
been discontinued at an earlier period. How far this ojiinion 
is supported by facts, will be left for future inquiry. One cir¬ 
cumstance only will be noticed in confirmation of tlie date. It 
is known that the design of the patrons of this later work was 
to fill the arches with coloured glass; this, considering the 
vast size and number of the windows, it is not likely would have 
been attempted with the ancient stained glass composed of 
small pieces ; it is therefore more reasonable to refer the work 
to an age in which the fabric of painted glass, in larger panes, 
was commonly known. With regard to the notice taken of 
the Campo Santo by Vasari, it may first be observed that his 
description is perlectly indefinite; but allowing It to be in 
hostility with the date assigned, it remains to be demanded 
whether the negative evidence, arising from liis omitting to 
notice an alteration w-liich look place eighty or an hundred 
years before his time, can be ])laced in oi)position to the posi¬ 
tive and authentic testimony which has just been advanced 


To proceed to the Battistero : this magnificent structure 
was begun by Diotisalvi in the year 1153, Pisan style, and is 
for the greater part in the circular Romanesijue manner which 
prevails through the whole of the Duojno^ and characterizes 
most of the early buildings at Pisa. The lower story is 
adorned with large arches supported by Corinthian pillars, 
and is free from the slightest mixture of Gotliic ornament. 
The SECOND is a range of smaller round arches, much re- 

* Tronci says of the Campo Santo, “ JVb?i resto fimto e perfezicnmto in 
iutto il magnijico edifizio fino all' anno 14fi4, in tempo deW Arctvescom Filip¬ 
po dt^ Medici, come si Iq^gc m un allra inscrizioiw pure in niavmo ncUo .v/i- 
pitc del portonv invoniro la capp^^ta dvUa dc Pattaghni, 

nella faccia vhc niina vetiu tl campoP Mem, 1st, p, 

Mm2 sembling 
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sembling those which are coniiuoiily found on our Norman 
churches: three of these occupy the place of one of the lower 
story. From the top of these arches, without any intervening 
cornice or line of separation, there rises u scries of projecting 
canopies or pediments, alternated with lofty labernucles and 

E innacles. Tlie thiud story (commencing from a cornice be- 
ind tlie pinnacles) is occupied by windows, each fonned of 
two lights divided by a niunnion suj^porting two trefoil arches, 
under a circular arch. Between the windows are flat pilas¬ 
ters surmounted by small Gothic canopies, and above them, 
n pointed pediment or gable rising a little above the parapet. 
In the roof or mpola there are (on one side of the building) 
lour apertiiresor M-indows adorned with jiediuientsand crockets 
of a decidedly Gothic character. 

From the description hero given it will be evident that 
there exists in this building a great confusion of styles, and 
much to mislead the judgment upon a general cursory obser¬ 
vation. It was, therefore, thought advisable to attempt a more 
close examination by venturing upon the cornice which runs 
round the exterior, at the commencement of the third story. 
In this place it was easy to touch the pinnacles which ascend 
from the arches belo^v, and it was iiiiTnediately found that the 
marble of which they are made differs from that employed in 
any other part of the fabric; the difference in colour may in¬ 
deed be seen from below. It w^as observed, in going round, 
that the pinnacles w'ere in no way so connected w'ith tlie build¬ 
ing as to have been necessarily erected at the same time; that 
they sometimes merely touch the cornice, sometimes stand 
clear altogether, and are sometimes let into it: in the latter 
case, it is plain, beyond all doubt, that tlie cornice was chip¬ 
ped or broken away in sitn^ the fracture proceeding from above. 
The angular pediments beneath could not be seen to advan¬ 
tage in this position. With regard to the trefoil windows and 
pediments of the third story, it was found that they certainly 
w^ere originai.— speaking with reference to that story, the 
munnions and pointed arches binding in with the work. It 
is not to he assumed, however, that these parts, though of a 
Gothic character, are in the same style with the pinnacles 
above described. Plain in design, and simple in execution, they 
may be compared with specimens of the early pointed style 
in our own country, or with the half-Gothic style of Lombardy. 
The little canopies on the pilasters, and the apertures in the 
roof, appear to Imve the same character as the pinnacles. 

Of the interior of the Baptistery we have chiefly to remark 
the simi)licity and uniformity of its architecture, and its free¬ 
dom from any tlie least mixture of the Gothic style, excepting, 

of 
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of course, the glaring anomaly of one arch in the gallery, fill¬ 
ed with rich tracery. This embellishment exhibits precisely 
the same appearances with the Gothic work in the Campo 
Santo^ and is no doubt the beginning of an unfinished design 
of a similar kind, and of the same age. In tlie gallery which 
runs round the building, it may be observed tliat for some 
feet from the springing of the roof the side wall is continued 
with a new material, as if carried up at a later time. This 
change takes place ju'?t about that part where the trefoil win¬ 
dows ai'e seen in the third stt)ry t)f tlic exterior. Tliere are 
also traces of an intended groined roof^ which would take its 
coniinencenient from the termination of the old work. From 
these circumstances it may be inferred that the building was 
either left for a time unfinished, or that a former roof was re¬ 
moved for the ])urpose of giving it greater elevation : in either 
way the difierence of style in the exterior is accounted for. 

()n a general review of the whole, the following w^ere the 
conclusions, as regarding the exterior, which a})pcarcd least 
open to objection. That the work is composed in three dif¬ 
ferent styles, the pure Komanestfue of the first and second 
stories; tlie Lonibardic, or mixed (iolhic, of the third; and 
the Tedestjue, or florid. Gothic, of the accessory details: and, 
secondly, that from the relative position of the several parts, 
it is })robabIy the work of lliree different ages. In forming 
the division which has just been stated, the chief difficulty w^as 
found in regard to the [pointed canopies above tlie small arclies 
of the second story. Whether there be any objection to their 
being classed w ith the pinnacles with which they are connect¬ 
ed must be left to a more competent decision ; but inasmuch as 
concerns the jiossibility of their being additions, it will suffice 
to say, that no architectural embellishments can hang more 
loosely upon the fabric to which they belong. 

It may not be uninteresting to accomjiany the foregoing de¬ 
tails with a few liistorical notices ; and in the first place to re¬ 
mark, that a current opinion relating to tlie Baptistery is, that 
it was begun and finished in the sjiace of eight years, namely, 
between the years 1132, and 1160*. This opinion is justly 
condemned by Morrona, \\\\\\%PisallUisiraia wlio still,how- 

• Thus Martini, in his Thcairum BasilictB Pisance^ p. 93: “ Tcmplum 
hoc fnit incerptnm anno 11 incnsv AnguiiL — ahsotu/iim verdfait anno 1160, 
nt t'i'idtur cx' quodam pcrvrtnsto codice in vjusdem pnmatialis HagUicw Ar- 
chivio cxisicnieP What this codcjc is, he does not condescend to inform 
us. So also Milizia, in his Lives of the Architects; «« ar* 

chiMto die nel Wb'Z cdifico il Batlislcro di Pisa^ e dopo otto auni to ter- 
minoP t Second edit. Leghorn, 1812. 
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ever, appears to consider the entire fabric as the design and 
work oi one master, leaving the time ofits completion to Uiecon- 
jectureorthe research of his reader. The principal facts wliich 
this author has collected are, that the Baptistery was begun in 
1152, or S3, according to the Pisan chronology ; that the work 
was suspended for want of money after reaching the first or per¬ 
haps the second order, or story, of the exterior ; and that it was 
continued by means of a voluntary montlily contribution from 
the inhabitants; adding that Dempster alone refers this levy to 
the year 1164. He also cites another historian, Roncioni, as say¬ 
ing that the first column to llie east was set up on the first of Oc¬ 
tober 1156, and that on the 15th of the same mondi tlie whole 
of the remainder, with the first vault, the pilasters and cornices, 
were erected and finished ; an assertion which, with Vasari, may 
well be termed mcravigliosa, e quasi del tutto incredihile^ ^ 

On reference to Tronci, the historian of Pisaf, little in¬ 
formation was added to the scanty materials cited above. He 
says that the Baptistery was several years in hand (“ corsero 
parecchi anni aJinirs?')\ that the first year the foundations 
were laid, and the first circle of the wall. More has, how¬ 
ever, been gained from one of the old chronicles in the col¬ 
lection of Miiratori; the following passages, w^hich do not ap¬ 
pear to liave been cited by any modern writer, are not un¬ 
worthy attention. 

Anfio 1154^, Fundatus cst j)ri7niis gyrus ccclesiie Saticti 
JohantiisX^ Cionetto Cionnetti et Fnrico Canccllario operariis 
exislentibus. Qui CioncUus in Sardiniam jdurics ivit, ct rc~ 
duxit de S. Reparata columnas^ 

“ Anno 1159. hi quarto consulatu Cocchiy Pisani—ires co~ 
lumnas magnas pro opera Saudi Johannis de Ylba ad diclam 
ecclesiam portavcninty 

“ Anno 1164. In ealendis Octobris incipicinto in xiii. diebtis 
octo columnce in ecclcsid Sancii Johannis crcctic sunt^ dc quibus 
unam tinu die in Porta Aurea .... ercxiL Ft tunc ordinatum 
est quod unaquecque Jamilia in singulis ealendis mensium unum 
denarium ipsi opercc dat'd; d fundata cst ecclcsia Sanetz Johan¬ 
nis RaptisUc^^^ 

From this account it appears that the great columns which 
support the building did not arrive until five or six years after 
the commencement of the w'ork, and that five years more had 
elapsed before they were finally ei’ccted ; it is therefore a pro¬ 
bable conclusion, that the fabric in question, so far from being 

• Sfc, Proem, p. 227-8, edit. Sanes. 

+ Mem, InL drlla vitta di Pisa, Ato, 1(>82. J The Daptistery, so called. 

^ Brev, Pis, Hist,—Ref. Ital, Script, vi. 168. 
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completed by one architect, and in a short ^pace of time, was 
continued witli several interruptions, and carried on as the 
resources of the public treasury would permit- 

Of the Duomo^ in as far as the present question is concerned, 
little will need to be said. The only part of this vast pile which 
is involved in the controversy is the corona^ or band of Gothic 
canopies which surrounds the drum of the dome. Here at 
least, no question can be raised as to the possibility of pos¬ 
terior addition; and as the work itself is of the same character 
as the ornaments of the Baptistery, the same opinion must be 
adopted respecting it. It is, perhaps, worth while to remark 
that the three courses of stone next under the corona differ 
from the inferior parts of the tower. As the ornaments upon 
the ledge of the grand pediment of the west front are said to 
have been mentioned as Gothic crockets, it may be permitted 
to express a different opinion ; they arc used for the same de¬ 
corative purjiosc, but are surely more Grecian than Gotln’c, 
and are particularly characteristic of a style to which the ap¬ 
pellation of Gi'cco-barhara has been fitly applied. 

The Church of Sajita Maria della Spina having been cited 
as u work of Giovanni da Pisa in confirmation of the origina¬ 
lity of the Gothic ornaments of the Campo Sanio^ some observa- 
tk>ns upon its history and architecture will now be added. 

The Church, or rather Oratory of the Spina^ called in old 
writings Oral or i urn Sancttc MaricC de Ponte Novo, was a little 
chapel standing at the foot of a bridge (since demolished) called 
Ponte Nnovo the patronage of it belonged to the commonalty 
of Pisa, and hence it seems to have been regarded with par¬ 
tiality by the citizens. Its chief distinction, however, was con¬ 
ferred by tl»e diniation of a spine of Our Saviour’s crowm of 
thorns, said to liave been brought by a merchant from beyond 
seas, and afterwards deposited in this chapel. The building, 
as it now appears, consistsofa simple oblong room, with an 
extension at the east end forming the present chancel or sanc¬ 
tuary. This chancel, upon which rest the three spires (its 
principal ornament) is, without any doubt, a later addition, 
and is so termed by Morrona. The side next the street, and 
the west end, are both covered, as well as the chancel, with a 
case or skreen of pilasters, canopies, statues, pinnacles, &c. 
which, though not pure and correct, are nevertheless of tlie 
style which we should call florid Gothic. Upon examination 
they were found neither to correspond with what may be seen 
of the original work, nor to bind in with the masonry of the 
walls; their present dilapidated state is, indeed, a sad con- 
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firmation of tliis fact. The side that abuts upon the river re¬ 
mains in its original state, and is all of the Lombardic school. 
It is scarcely necessary to add, that the conclusion here formed 
was, that the church in its present state is the work of two very 
different periods. It only remains to examine its history, and 
the share which Giovanni da Pisa may be supposed to have 
had in its construction. 

That the chapel was not built by this master is certain, if, 
as it is supposed, it was founded in 1230. Vasari, indeed, 
says expressly that the people of Pisa having something to tlo 
to the little church of St. Mary dcUa Spina^ confided the 
work to Giovanni (the time is about 1280); adding that he 
brought many of its ornaments to that perfection in wJuch we 
now sec thcin’*^. These ornaments Morrona supposes were 
the statues w'hich adorn the original fabric, and adds that 
neither the first nor the second architect of the church is 
known. 

It may now be permitted to indulge a few conjectures with 
regard to the history of the building before us. The donation 
of the relic already mentioned a])pears to furnish the best 
guide in the inquiry. As a common britlge-fool chapel, the 
oratory of St. Mary, plain as it was, suited the purposes for 
which it was intended; but when it liail become the depository 
of so sacred a treasure, it was right that tlic exterior should 
assume a character ofliigher <lignity and pretension; and tlie 
means of effecting tliis purjiose being afforded by the destruc¬ 
tion of the bridge, the chapel w^'as enlarged upon what had 
hitherto been the public way, and the original fabric decorated 
in a corresponding style. The nearest approximation to the 
time of the supposed alteration will be derived from the follow¬ 
ing dates. The first notice of the relic adduced by Morrona 
is in tlie year 1433; but from an account of the procession of 
Corpus Domini in an old chronicle, it appears that it was exist¬ 
ing in the chapel in 1 362f. The Ponte Nuovo is tliought by 
the same writer to have been pulled down soon after the year 
1400. In 1454 a sum of money w^as granted for the restora- 

• ^ ^^^vendosi a fare alcunc corc iielln picciola ma ornatifisima ekiesa di 
Santa Maria della Spiruiy furono date a Giovamii^ it qnnle mcxsovl mano, con 
Vajtito di alcuni suoi giovant condusse molti ornamenti di quelV oratorio a qucUa 
perfezione die oggi si vede : la quale opera^ per qucllo cite si puli giudicare^ 
dovette esser in que^tentpi tcriufa yniracolosa, e ianio pin avendovi fatto %n ttna 
Jigura U ritratto Ji Niccola di naturalcy come seppe mcnlioJ^ —Vasari, Vita di 
N, e G, da Pisa, p. 280 . Niccola, the father, was well known to, and much 
respected by the Pisans. 

*f ^ appresRo cow £a d'Uta proccssione vi f ii la Spina di Cruto^ la quale li fuc 
potta in capo alia $ua passUmc^ la quale Spina e nella ekiesa di Santa Maria 
del Ponte Nuovo, &c.; Muratori, Rer. Hal. Scinpl, tom. xv. col, 1036. 
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tion of the church; it is perhaps too much to assume this as 
the date of the Gothic details in question; but that they can¬ 
not be older than tlie time when the bridge \%as destroyed may 
be argued from the projection of the added })urt beyond the 
line of wav between the opposite sides of the river*. 

It will doubtless be said, in this case, as in that of the Campo 
SantOj that Gothic Architecture could not have been in use at 
so late a period. An extensive and minute research would be 
requisite to decide upon the truth of so general a j)osition; but 
a few circumstances may shortly be noticed w^hich appear to 
militate against it. There exists in Pisa itself a large and 
conspicuous red brick liousef, which, if its date were known, 
wouUl almost determine tlie question ; it is covered with Gothic 
cnricluncnts and pointed arches. On the floor of the Baptis¬ 
tery, at Pisa, is a sculptured tombstone with a Gothic canopy, 
dated 139.^ ; in the church of Santa Calerina one of the same 
kind, dated 1403, and in the Campo Santo another, dated 
1428j'- Tlie Palazzo Ncrncci in Siena, built in 1460, has 
2 )oiiiled windows of two lights. Authorities to the same pur- 
{)o.se miglit probably be collcctecl even in Rome itself; it is 
remarkable, indeed, that the Palazzo di Venezia^ one of the 
largest in that cajnlal, which was built four years after the date 
assigned to the windows in the Campo Santo^ namely in 1468, 
is but one remove from a Gothic building. 

With regard to the period at which the pointed style was 
first employed at Pisa, a comjiarison of two of its jiriiicipal 
clnirchcs may not be unimportant. The front oi San Paolo 
a vipu d'*Arno is ornamented in the upper jiart with three tiers 
of small arches, all round, and resembling tliosc on the front 
of the JJuomOy which was evidently the model for most of the 
ecclesiastical buildings in the city. Tliis church is supposed 
to have been erected about the year 1100. The ia<;ade of San 
Michele in Borgo^ built on the same plan, has three similar 
tiers of pointed arclics, and of a character which we should 
call early Gothic; this was constructed in 1304. The front 
of Santa Caterina^ which is also Gothic, and remarkably 
beautiful, would be a desirable addition to the list, but its date 
is uncertain. 

In building his Campo Santo^ it has appeared that Giovanni 

* A person standing in the middle of the Via Santa Maria, at the end 
next the Lung’ Arno, and looking across the river into the Via S. Antonio, 
will immediately perceive what is meant above, 

+ Well known as the del Ussero on the Lung’ Arno. 

j In the Galleries of Pisa and Siena are many pictures of the fifteenth 
century in decideilly Gothic frames; those which have dates are in H40, 
1447, 1463, and 1514 : they are generally altar-picccs, and arc fair indica¬ 
tions of the architectural taste of their time. 

V 0 I.R 4 .. No. 318. Oct. 1824. N n d. 



282 Mr. A, Taylor wi the Gothic Buildings of Pisa. 

da Pisa, so late as the year 1278 , adopted a Roman style. It 
is not, however, to be concluded, on this account, that the 
Gothic was then entirely unknown. It occurs in a mixt and 
irregular form in the pulpit of the Baptistery, made by his 
father Niccolo da Pisa in 1260 ; but an earlier specimen, of 
authentic date, has in vain been sought I'or. 

Having now detailed the princijjol observations made in a 
survey ot the interesting buildings which form the subject of 
the present Paper, the writer has only to state die result of an 
inquiry respecting them, undertaken at the ilesire of a highly 
respected friend to whom the public is indebted for a very 
learned and ingenious work on the architecture of the middle 
ages. 

The Uev. Mr. Gunn liaving, three or four years since, ap- 
plie<l to a gendemun resident in Tuscany, to obtain tor him 
the sentiments of the best Pisan architects with regard to the 
disputed Gotliic ornaments, received an answer professing to 
contain the opinion of Signor Antonio Toscanelli, an artist of 
great respectability at Pisa, which not only explicitly declared 
in favour of the entire originality of these parts, but assertetl 
the existence of original plans and designs of each of the 
buildings in the Arcniviu of Pisa corresponding exactly with 
their present appearance. To this coinniunication, the most 
important that could have been received to the question at 
issue, and apparently resting on llie best authority, Mr. Gunn 
of course assigned a place in the work above referred to, and 
made a further application, through the same channel, with a 
view to get copies of the designs themselves. To this request 
he had not been able to obtain a satisfactory reply; till, upon 
the present investigation, it appeared that the opinion so de¬ 
rived was not only fictitious, butinojiposition to the judgement of 
the person to whom it was attributed- Signor Toscanelli be¬ 
lieves that no designs, such as were stated in it, exist, and 
naturally expresses his astonishment that any one should have 
presum^ to make use of his name on such a subject, w'ithout 
his knowledge and authority. The real opinion of the Pisan 
antiquaries is, indeed, of a vei-y different kind. In particu¬ 
lar the Cavaliere Lasinio, to whose polite attentions the writer 
is much indebted, is fully persuaded of the posterior addition 
of the Gothic attributes; and concurs generally in the con¬ 
clusions above stated. 

It will be right to add that the foregoing remarks have been 
written without access to the memoirs which have already ap¬ 
peared on the subject in the volumes of the Archceologia ; the 
writer had indeed no other guide to the points of principal in¬ 
terest, than an abstract of the controversy by the friend of 

whom 
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whom he has lately spoken, and from whose judgement con¬ 
cerning them he has most reluctantly been compelled to dis¬ 
sent. 

Rome, March 30, 1822. Ajithur TayloR- 


XLVII. On the Local Attraction of Vessels.—In a Letter'from 
Admiral Krusensteun (f the Imperial Russian Navy to 
Peter Bareow, Esq. F.Ii.S. 

Dear Sir, Petersburgh, July 8, 1824, 

T HAVE had the honour to receive the letter you have done 
me the favour to address, dated Aj^ril 22d, with a copy of 
your work to be presented to the Academy of Sciences, and 
six copies of your Appendix; three of w'hich I have sent ac¬ 
cording to your desire to Admiral Greig, commander in chief 
of the Russian marine station in the Black Sea, \^ho has re¬ 
quested me to return you his obliging thanks for your kind 
attention; and he is very anxious to have a compass made by 
Messrs. Gilbert with one of your correcting plates, tables, &c. 

Since I have had your letter, 1 am liappy to learn by the 
public papers, that the Board of Longitude and Trinity Board 
have rewarded you for the ingenious (liscovery you have made- 
After llie many experiments by such skilful officers as Captains 
Basil Hall, Owen, and others, published in your work with 
their highly satisfactory results, the value of your discovery so 
highly important to the interest of navigation does not stand 
in need of any other testimony. It has, however, been long 
my wish to have these experiments made here also, being 
firmly convinced since what I read in the part of the work you 
sent me last year, that no ship should go to sea without this 
excellent method of neutralizing the deviation. It may perhaps 
be no where of so great use as in the narrow seas of the Baltic, 
where the navigation, late in the season, notwithstanding the 
excellence of our light-houses, is extremely dangerous, and 
where an error of some degrees in the course steered during a 
ni^ht of 14 or 15 hours* duration, must frequently bring tlie 
ships into danger. It is of equal importance for ships coming 
from Archangel, steering almost all the way a course which 
is known generally to be affected considerably by the iron in 
the vessel. 

I had ordered last year a compass from Messrs. Gilbert, 
but it arrived during iny absence, and on my return to Peiers- 
bui'gh it was too late to have the observations made. Ill health 
prevented me from going to Cronstadt early in the summer, 
so that it was not till the 1st of July that i went down with 

N n 2 Admiral 
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Admiral Count Heyden, an officer of liigh scientific attain¬ 
ments, and equally interested with nie to learn the results of 
these observations. M. ChnlizofF, a master in the navy, went 
with us, who had been already employed by Count Heyden 
when commanding at Sweaborg to make observations on the 
deviation of the compass- The governor of Cronstadt, Ad¬ 
miral Moller, brother to the minister of marine, gave imme¬ 
diately on our arrival an order to the commander of the Oly- 
nip, a brig of war mounting twenty twenty-four pounders, to 
warp the ship according to my directions, and at 4 o’clock the 
next morning we commenced our experiments, of which I 
shall give you as detailed an account as possible, requesting 
you to communicate such remarks as you may find requisite 
to make on them. Not having a theodolite to observe the 
bearings of the ship from shore, we compared the compasses 
we had to make use oi\ and found a difference, between the 
Gilbert compass and the azimuth compass belonging to the 
ship, of three-fourths of a degree, which difference has always 
been ajiplied. The brig being very high fore and aft, it was 
very difficult to place the stand of the compass conveniently for 
the observer: at length w e placed it in the after part of the ship 
on the starboard side on the top of a small cabin’^. It was 
equally difficult to fix upon a spot on shore to take the bear¬ 
ings, from rlie Roads of Cronstadt being every wliere surround¬ 
ed by large batteries, where on account of the guns the ob¬ 
servations could not be made. The only spot that could be 
selected w'as the end of a bridge <)))j)ositc to the ship, at the 
distance of about half a mile- M Chalizoff^ a very expert and 
careful observer, was sent on shore with the ship’s azimuth 
compass, while Count Heyden and in 3 ’sell‘remained on board. 
The ship was noW warped round the compass to every point, 
and sometimes to less, as you w ill perceive by the original ob¬ 
servations which I herew ith inclose. As soon as the ship was 
swung and steadied, a signal flag was hoisted on board, and 
repeated on shore; then both observers keeping the two flags 
on board and on shore in the same line of sights, three bear- 

* It is to be regrctteil that it was necessary to place the compass in this 
situation, because, being elevated and further aft than the usual place, there 
is no doubt the errors observed were much less than they would have been 
in the natural situation for the aziniutli. In all prol)a[)ility they would 
have been increased from a half' to at least three quarters of a point, or 
7 ° or 8®. 

The difficulty here noticed, of not being able to see the shore station from 
the ship, has occurred in some English vessels where the bulwarks have been 
very high, and in vessels with poops. The best way in these cases is for the 
two observers (instead of taking each other's bearing) both to take the bear¬ 
ing of the sun by signal at the same instant, then the difference in these 
bearings N\ill be the local attraction.—P. B. 
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ings were taken, and the mean adopted as ihe correct one (the 
difference being always very inconsiderable), the master of the 
ship taking at the same time the bearing of the ship’s head by 
an azimuth compass; the flag was tlien hauled down on board 
and immediately repeated on shore. 

As soon as the ship had been warped quite round the com¬ 
pass, we went on shore with the plate; and on comparing our 
several bearings, we found that it was at south 4*^ east tliat 
they coincided nearly; tliis then was the point in which the 
iron of the ship had no influence on the magnetic needle, or 
the line of no attraction. We now proceeded to apply the 
correcting plate to the compass, trying to obtain Its right posi¬ 
tion, viz. its distance from the compass and its depth below the 
pivot of the needle, which was asceriained and meiisured. We 
then returned to the ship, and in order to have a proof of the 
exactness of the results of our ex})eriments, we took with the 
plate compass the bearing of the object on shore we formerly 
had observed without the j)late, and found it to be correct 
within a quarter of a degree. 

The Minister has now ordered the same observation to be 
made on board the ship that is to sail to the South Seas, com¬ 
manded by Captain DoxturoflT, one of our best officers in the 
uavy, who will on his arrival in England provide himself with 
one of Gilbert’s compasses and a plate, and he will not fail to 
communicate to you the results of liis ex{)eriments as soon us 
tliey are made, but the ships are not yet in the Roads. 

As diese arc the first exjieriments of the kind made liere 
they may be liable to some imperfections, which however will 
soon be got over. 

Before I conclude this letter permit me to rctura you ray 
best thanks for your letter of tlie 7th of February, accompanied 
by your directions for using the plate, of which 1 sent a copy 
to Admiral Greig without delay, who takes a great interest in 
your valuable discovery, ami will not fail to have those expe¬ 
riments repeated as sot)n as he gets one of tlie plates. 

I have tfie honour to be, 

With high esteem and regard, 

Yours, very truly, 
(Signed) Krusenstern. 


E.rpn unents 
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E^tperiments made to ascertain the quantity of local attraction 
in H, L M. S. Olynipy made on the 2d of July 1824, in the 
Roads of Cro7i$tadty by Admirals Count Heyden and Kuu- 

SENSTERN. 
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Note. —It gives us nnich pleasure to see thishiglilyimportant 
nautical inijirovenietit making such raj^id strides towards being 
generally adopted. Our own ships of war are in future all to 
be supplied with a correcting plate, and we understand that 
both the Dutch and American marine have ordered plates 
for the purpose of experiment and correction. Our merchant 
service will, we have no doubt, soon follow these examples. 
In the mean time, in order to accelerate as much as in our 
pt)wer this desirajjle practice, we publish, with Mr. Barlow’s 
permission, the following letter which he has received from 
one of our most distinguished naval Boards, whose opinion 
will, we have no tlou!)t, have a powerful influence in recom¬ 
mending the adoption of the principle by the more respect¬ 
able class of our merchant vessels, as that of tlie Longitude 
Board has been the means of introducing the practice into the 
navy.— Edit. 

Copy of a Letter from J, Herherty Esq. to Mr. Rarlow. 

Sir, Trinity House, London, 17th June 1824, 

The General Court of this Corporation having liad under 
consideration the importance and utility of your discovery of 
a method for correcting the local attraction and consetjuept 
deviation of the compass on ship board, and being of opinion 
that the practice of the science of navigation will be greatly 

benefited, 
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benefited, and the security of all classes of shipping very ma¬ 
terially promoted therebj’^,—I have it in command to acquaint 
you, that it has been resolved to present you with the sum of 
two hundred pounds, as a mark of the high sense the Elder 
Brethren entertain of the merits and practical utility of so im¬ 
portant a discovery. I am, sir, &c. 

To Peter Esq. J- Herbert, Secretary. 


XLVIIL A Sketch of the Progtxss of Science respecting Igneous 
Meteors and Metemifes during the Year 1823; including an 
Account of the pi incipal Pheenomena of that Nature observed 
during the same Period: with Inquiries sugget^fed hy those Sub¬ 
jects. By E. W. Bkaylev, junior^ A.L.S., and Member of 
the Meteorological Society. , 


[Continued from p. 119.] 

return, however, to the phtenomena of the American 
meteor itself:—Professor Dean, after determining the an¬ 
gular values of the observations made upon it by Capt-Ward- 
ner and Col. Page, j)roceeded to calculate from them, accord¬ 
ing to the rule given by Dr. Bowditch, its actual situations 
wlien they were made, and thence the direction of its motion; 
with its altitude, absolute diameter, and velocity- The direc¬ 
tion of its path, as already stated, he found to have been south 
34® west: at its first brilliant coruscation, a& observed by 
Capt. W., it was about forty-one miles above tl)e earth, or 
according to Col. Page, only thirty-four; over the unsettled 
part of Essex county, New-York, about fifteen miles west of 
Crown-point; lat 43® 54', long. 73® 47': at its disappearance 
from the former gentleman, behind the ridge of a house, its 
elevation appeared to have been about twei3ty-nine miles; over 
the western part of Schoharie county, in lat. 42® 45', 

74® 49'- “ But altitudes estimated under the impression whi^ 

such a phaenoinenon cannot fail to produce,” Prof. Dean justly 
observes, “ must be considered as very uncertain, whatever 
may be the judgement and fidelity of the observers.” He then 
states the length of the meteor’s })alh, as probably determined 
from these observations; which has likewise been given in a 
former page of tliis memoir. 

“ I hardly dare,” he continues, “ to make any estimate of 
its velocity. I have heard no estimate of the duration of the 
appearance of tlie body of the meteor greater than five seconds; 
and this would imply a velocity much greater than that of the 
Earth in its orbit.” At Salem, in Washington county, New- 

York, however, where the observers do not appear to have 

witnessed 
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witnessed the explosion. And by whom, consequently, the body 
only of the meteor is spoken of, it is stated to have been visi¬ 
ble for about one minute ; so that the time of its passage may 
probably have been under-rated in the estimates alluded to by 
Prof. D.: although, on the other hand, common observers of 
such phoenomena usually attribute a greater length of time to 
their duration than they really occupy; and several other 
Fire-balls on record appear to have been impelled through the 
atmosphere with a velocity nearly equal to tliat assigned to 
tliis one by Professor Dean. 

Professor Dean gives two measures of the apparent diameter 
of this meteor, both obtained by compiirison, at the time of 
its passage, with stationary objects; and which differed from 
each other only two degrees; Capt. Wardner’s object of com¬ 
parison indicating it to have subtended 10°, and Col. Page's 
12°. Its absolute diameter, computed from these, and from 
the mean distances of tlie observers res|^ctively, “ amounts,” 
he states, to about one-lhird of a mile.” Considering tlie 
immense magnitudes which former meteors have been shown to 
possess;—that Montanari calculated the smaller diameter of 
that which passed over Italy in 167 <j to have been above half- 
a-mile; that Halley computed the tliameter of the fire-ball of 
1719 at a mile and a half; and that Cavallo and Blagden de¬ 
termined tliat of the celebrated meteor of 1783 to have been 
between half and tliree-fifllis of a mile;—the size thus ascribed 
to the American meteor tioes not appear to be excessive. 

But various phaenoniena displayed by ibis meteor, indicate, I 
think, tlmt we are to consider the one-third of a mile to have 
been merely the approximate diameter of the mass of flume, in 
w'hich the solid matter or substance of the meteor was en¬ 
veloped ; so that the latter may have been, (and no doubt it 
was,) of much smaller diniensions. Thus Mr. Doty states, 
that “/Ac blazing meteor in full view over his head, ap¬ 
pearing to be twenty or thirty feet in diameter, and soon began 
to extend itself to tlie north-east and south-west, increasing in 
extension, and decreasing in its flaming appearance, until no¬ 
thing was to be seen but tw’^o detached parts of it rapidly moving 
in different directions towards the north-east and south-west.” 
Col. Page affirms, as before stated, that when it was “ about 
one-third of the way from Procyon to Sirius it suddenly broke 
out in great splendour, and continued its course fashing and 
sparkling east of Sirius,” until it disappeared. And as neither 
the different distances of these and other observers from the 
meteor, nor the allowances necessary to be made in draw¬ 
ing inferences from common estimates of the apparent diameter 
of such bodies, are sufficient to reconcile the great discrepancies 

ill 
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iu their statements-on this subject; those discrepancies must 
have arisen, I conceive, from tiie circumstance, that the disk 
of die meteor actually’ varied in size at different periocls of its 
course; and variation to such an extent as is indicated by them, 
in so small a spjice of time as that occupied by the passage of 
this fire-ball, could only have taken place in ignited gaseous 
matter, or flamc^ proceeding, however, from tlie combustion 
of solid matter. 

Such are the grounds on which I have founded the opinion 
alcove given of the nature of this meteor; and as the assumption 
that the magnitude of fire-balls as computed from their distance 
and apparent diameter, is the actual size of the solid mass they 
contain, appears to have led to various misconceptions regard¬ 
ing them, I shall take tliis opportunity of submitting, with 
much deference, a few facts, tending to sliow that die magni¬ 
tude of fire-balls so computed, is in no case that of the sub¬ 
stance of the meteors ; but merely of the flames with whicli 
they are invested. I am not prepared to assert that tliis di¬ 
stinction has been overlooked by every writer on the subject; 
but it is within my knowledge that it has been neglected by 
many; and that others, who seem to liave had some idea of 
its existence, liavc iieverdieless derived much less use from it, 
in their inquiries concerning the origin and theory of such 
pliaiiioinena, dian it appears to be capable of affording. 

Thus Dr. Bowditch, in his excellent account of the meteor 
that exploded over Weston, in Connecticut, on the 14th of 
December 1807, after stating that “ the least of all the limits 
ol'the diameter of the meteor is 491 feet;” proceeds to com¬ 
pare, iu the following manner, die quantity of matter which 
that dimension woulil indicate it to have contained, with the 
actual weigiit of the stones that fell from it: ‘‘A body of this 
magnitude,” he sa^'s, “ and of the same specific gravity as the 
stone dial fell at Weston (which weighed about 225 pounds to 
a cubic foot) would contain a quantity of matter exceeding in 
weight six millions of' ions. If die specific gravity were the 
same as diat of the air at the surface of the Earth, the quantity 
of matter would exceed i*wo thousand ions: and if the specific 
gravity were the same as that of the air at the height of the 
meteor (which by die usual rule lor barometrical admeasure¬ 
ments is about 57 ^th pai t of that at the surface of the Earth), 
the quantity of matter would exceed tons. Either of these 
estimates exceeds by fur the weight of the whole mass that fell 
near Weston, which, by die accounts publislied, does not ap¬ 
pear to have been greater than half-a-ton, and would not form 
a sphere of two feet diameter of the same specific gravity as 
the stone, as was observed by Professor Day, in his valuable 

VoL 64. No. 318. Oct. 1824. O o paper 
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paper oil the origin of meteoric stones. A sphere of tliis 
diameter) seen at the distance of the meteor from Wenham, 
would hardly be visible without the assistance of a telescope, 
since its ap])arent diameter would not exceed two-thirds of a 
second. 'I'hese reasons seem strongly to lavour the opinion, 
that by far the greater jiart of the mass continued on its course 
witliout foiling to the Earth, and the gnidiuil disappearance 
of the meteor, as observed by Judge Wheeler, is agreeable to 
tliis hyjiothcfais*/’—But how different an aspect will these cir¬ 
cumstances assume, and how different will be their bearing on 
tlieoretical inquiries, ii’it can be shown that 'we must consider 
the visible meteor to have been principiilly a mass of flame, 
proceeding &om a solid nucleus comparatively small ? 1 do 

iK>t inteiicl, in this place, to enter into the subject of the theory 
of these meteors; but shall merely endeavour to prove tluit it 
cannot be investigated, without the application of a correction 
for the probable difference between their size, as coniputeil 
ii'om their apparent diameter, and that of the mass of solid 
mattei* which they may respectively contain. 

The chief phenomena of Bolides from which I imi disposed 
to infer that they consist, essentially, of a nucleus of com¬ 
bustible solid matter, from which arises a body of flame of 
vastly superior magnitude, are the following ; First, the cha¬ 
racteristic appearances of inflaiinuation which some of tljosc 
meteors are said to liave presented ; particulai'ly those, which, 
by descending comparatively low in the atmosphere, have aj)- 
proflched the nearest to the spectators; secondly, the fre¬ 
quently ovate figure of their disk, indicating tlieir spheroitlal 
Icu'iii, witli the longest axis in the direction of their motion: 
thirdly, the change of form which many have been seen to un¬ 
dergo during their progress through the heavens; a change, 
which in various inshinces cannot have been merely an o])tical 
deception, produced by the different aspects under which the 
meteors were successively viewed : fourthly, the taih which by 
far the greater number of fire-balls iiave been seen to draw 
after them, and from which, by some observers among the 
undents, and by the uninformed in modern times, they have 
been occasionally confounded with comets: and fifthly, the 
luminous traces, often in a continuous band, or tracJcy as it 
lias been termed, and sometimes remaining for many minutes 
after the meteors’ disappearance, by which their path in the 
heavens has in a variety of cases been marked; anil which, in 
conjunction with their caudate aiqiearance, have caused many 
observers to compare tliem to iiuiuense sky-rockets.—I pro- 

* NiHiolsan’sPhiIoso[>h!calJfniriiaI,voI.\xviii. (>. 21S: from the Memoirs 
of the Ani*'rii'an Acadoin}. 
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cccd to adduce a few of the more striking cases in which some 
ot these phtenomena have been displayed; selected from an 
extensive collection of similar materials now before me. 

The apjicarances of inllammation that have been ascribed to 
various fire-bulls, being }>hamomena respecting which there 
may exist some tloubt, as they may possil)ly arise from decep¬ 
tions of some kind, it would be nnphilosophical to place any 
reliance upon, in support of the opinion J iuive advanced; 
and yet the following instances, among others, seem to have 
been observed witli sufficient accuracy to warrant my bringing 
them forward ns at least collateral evidence.—The meteor seen 
in Italy, on the 25th of March 1719, is described by Balbus 
as having been Globus igneu^*^ a Ball of Fire ; and “ appare^ 
bant in co,” lie states, ‘‘ hiatus^ seu voragines quatuor Jkemum 
exhalante$\ jlammulec ctium ardenlcs qmmphirimee^ qnarnm 
aliee in ipso globo insidebant^ alue Jhras emittehantur'*^ The 
niete<ir which threw down the celebrated shower of stones in 
the vicinity of JSiena in 1791-, as described by Soldani, but at 
too great length to (juotc on the present occasion, had the 
strongest appearance of being a flaming body ; the vapouv 
wliicli issued from it giving it the character of a cloud ; as was 
likewise the case with that which jiroduced the tremendous 
sliower at T’Aigle in 1803. A brisk scintillation, like that 
t*f a fire-brand carried against tlie wind, was observed about 
the body of the meteor from which descended the shower of 
stones at Weston, in Connecticut, in 1807.—When the fire¬ 
ball beheld in London, on the 13th of November 1803, in¬ 
creased in brilliancy, and became ovate in form, about a se¬ 
cond or a second and a half before its disapjiearance, “it 
seemed,” Mr. Firmingcr states, “as if the meteor had before 
been covered with one external coat, which now burst or se¬ 
parated in the middle the whole length of its longest diameter, 
and exposed a surfiice with a brightness far surpassing its 
former lustref.” This appearance, also, I conceive, could 
only have been produced by an inflamed body undergoing in¬ 
tense combustion. 

The instances of Bolides having a spheroidal form, with tlio 
longest diameter in the direction of their motion, are too nu- 
tnerous, and too well know^n, to need recital liere; and the 
inference to be drawn from them, with regard to the nature of 
ihe meteors is too obvious to require pointing out. 

Eviilent jiroofs of actual and considerable variation, in form 
as well as in size, are aflbrded, 1 think, by nearly all the de¬ 
tailed accounts of large Fire-balls that have been published: 


♦ Commentarii Bononicnscs ; tom. i. c. 285. f Pliil. Mag. vol. xvii. p- ^79. 
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by Sir John Pringle’s collection of observations on that which 
appeared in 1758, for example; by Dr. Blagden’s memoir 
written on occasion of that of 1783; and likewise by the obser¬ 
vations on the American meteor of 1822, of which I liavc al¬ 
ready given a summary. 

The elongation of the flames enveloping the nucleus of me¬ 
teors, from the resistance of the atmosphere to their immense 
velocity, seems to produce the caudate appearance, always in 
tile direction opposite to that of their motion by which the 
majority of them are characterized ; and from which also tliey 
have been described as conical and pear-shaped, and compared 
in figure to trumpets, &c.; cases of this sort it would be su¬ 
perfluous to adduce, as every memoir upon the subject is re¬ 
plete witli them. 

The same may be said of the luminous tracks which are so 
frequently left in the atmosphere by meteors of this description; 
and several instances of tliem have already been noticed in this 
paper. They appear scarcely ex}>licable but on the supposi¬ 
tion that they consist of ignited solid matter in a state of mi¬ 
nute division, and resulting from the combustion going on in 
the meteors whose aerial course they distinguish. 

I have stated, at the outset, iny reasons for bringing forward 
the foregoing brief statement and cursory illustrations of tlie 
opinion respecting the nature oi'Bolides, which the comparison 
of a variety of accounts of tliem has induced me to form: the 
subject involves many others, and some of great interest: such, 
for instance, as the determination of the species of combustion 
going on in these meteors; the data for which are the phaeno- 
incna with regard to the evolution of light and heat of the 
fire-balls themselves, the nature of the substances cast down 
by their explosions; and the results of Sir H. Davy’s ‘ Re¬ 
searches on Flame.’ 

The examination of these subjects, however, I must reserve 
for another j)lace; and with merely an allusion to the bear¬ 
ing of the question on which I have endeavoured to support an 
opmion, u])on the comparison of the computed magnitude of 
any one meteor with that of another (see p. 116.), and also on 
the great variation in apparent diameter of the same meteor as 
seen by different observers (ibid.), I will conclude this digres¬ 
sion; and proceed with the historical review of the progress of 
science respecting igneous meteors during the past year. 

M. Moreau de Jonnes, to whom science is indebted for much 
information respecting the climate, physical geography, and 
natural history of the \Vest Indian Islands, communicated to 
the Royal Academy of Sciences of Paris, on the 30th of De¬ 
cember 1822, an extract of a letter from Fort Royal, in Mar¬ 
tinique 
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liiiique 5 relating the passage of a meteor over the island^ at 
eiglit in the evening of the Ist of September in that veax* 
When this took pluee, tlie sky was covered with clouas in 
rapid motion: the meteor was of considerable magnitude, and 
having been seen advancing over the Caribbean sea for several 
minutes, proceeded with extraordinary velocity from west to 
east^ towards tiie coast of the island. It is stated to have pro^ 
duoed, during its passage, a noise resembling the rolling of 
thunder; and to have exploded^ at the instant w'hich preceded 
its disappearance, with an extremely violent detonation. The 
terror it caused among tlie inhabitants was so great, that some 
of them swooned away, and others were seized with illness*. 
M. Moreau do Jonnes observes, at the conclusion the no¬ 
tice, “ It is to be wished that this phacnomeuon hud been ob¬ 
served at other places, in a more precise manner; it must how¬ 
ever be remarked, that, supposing it to have been the fall of 
an aerolite, of which wc have yet no instance in the American 
islands, there is but little hope of obtaining decisive evidence 
to iliat efiect, in an island deeply penetrated by inlets of Uie 
sea, and more than half covereil witli forestsf.” 

I may here remark, that a paper in voh xxx of the Philoso¬ 
phical Transactions, by Mr. Henry Barliam, F.R.S., affords 
distinct evidence of the fall of a shower of meteorites near St. 
Jjigo de la Vega, in Jamaica, about the year 1700; although the 
writer was not aware of tlxe fact; the observers not having had 
the curiosity to dig up the stones, though they endeavoured 
to probe the deep holes in the ground which had been pro¬ 
duced by their full. 

Mr. Davenport has published a itotice of a Fire-ball seen by 
him, whilst travelling northward on the Hastings road, on the 
28th of October 1822. He was slowly ascending Silver Hill> 
which is about forty-eight miles south-east of London, by 
road measurement, at about half-past five in the afternoon: 
the sky being clear, the moon nearly full, and shining bright, 
tlie $un below the horizon, but the twiliglit still strong; when 
he beheld the meteor in the north-east, and at the altitude of 
about 22®, by estimation. It was fully equal to one-tliird of 
the apparent diameter of the moon when at full; and gave a 
remarkably bright and wliite light. It passed towards tlie west 
in a horizontal direction, the length ot' its path while it con¬ 
tinued visible being above 20®, wiiich it occupied about eight 
seconds in traversing. It disappeared from Mr. D. by passing 

^ May we infer from these circnmstnnces that the meteor was veiy near 
the island at the time of its explosion ; so that the report and concussion 
of the atmoqjhere were experienced in an intense clegree by the parties 
thus affected ? + Itevuc Enc^chpcdhine^ vol. xvii- p, 191- 
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behind a loaded waggon. He published his observations witli 
the view of their being compared with those of other persons 
who might have seen tlie phaenomenon ; but no further account 
of it has appeared*. 

I shall close this part of the subject with a fact of my own 
observation. On the night of the 10th of December 1822, 
whilst walking near the top of Ooswell lioatl, Islington, 1 
beheld, at about half-past eleven, a very beautiful caudate 
meteor, its general shape much resembling that of a trumpet; 
to which tlie smaller fire-balls of this kind nave been frequently 
compared. The head, which had a sort of burr around it, 
appeared to be of about one-third of the diameter of the full- 
moon, and was of a very brilliant white colour, with a tinge 
of blue: the tail, which was very long, was also white at the 
upper end, but of a full red colour for the lower and greater 
portion of its length ; a circumstance, likewise, w'hich lias often 
been noticed in meteors of this description. The meteor darted 
down from near the zenith in a nortli-westerly direction, for 
about 30°, the wilder part seeming to become attenuated into 
the tail, which disappeaied in a few seconds without leaving 
any track or other traces in the sky, then clear and star-light. 
A similar phenomenon, I was subsequently informed, had 
been witnessed on the night of Nov. 3 ; and another on that 
of Dec. 7. 

Dr. T. Forster, F.L.S. and Member of the Meteorological 
Society, has published a third edition, corrected and enlarged, 
of his “ Researches about Atmospheric Phenomena;*^ but the 
cliapter on Igneous Meteors and Meteorites, and the obser¬ 
vations on tliose subjects*n that on Electricity, remain as they 
were in the second edition, published in 1815: the Calendar 
of Nature, however, which the author has now appended to 
his work, records some observations on Shooting Stars. He 
remarks that those meteors are very prevalent about August; 
particularly with east winds. 

In No. III. of Gilbert's Annalen de>' Physik, for 1823, is 
an announcement by Professor Drandes, of Breslau, of the 
hours at which observations would be made on the same in¬ 
teresting pheenomena, at Quediinbotirg, Halle, Liegnitz, and 
Breslau, during the year: I am not aware that the observa¬ 
tions have been published. Prof. B. has furnished meteoro¬ 
logists, at various times, with many useful observations on the 
altitude, velocity, and magnitude of shooting-stars. 

Signor Angelo Bellani, of Pavia, a philosopher wlio has be¬ 
come advantageously known to meteorologists by his an¬ 
nouncement and subsequent ijivcstigation of the depression 

♦ Annals of Plulosonhv, N, S, vol, v. 
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wliich in time takes place in the freezing point of theiTiiome- 
ters, lias published a memoir on Shooting Stars, in which he 
supports the theory, that those meteors are caused by the com¬ 
bustion of trains of inflammable gases or vapours in the at¬ 
mosphere. He thinks that such trains may exist in the higher 
regions without being dissipated, in consequence of the general 
and perfect tran(|uillity which may be considered as reigning 
there: and he endeavours to combat the dilficulty generally 
urged against this theory,—the diminished inflammability by 
expansion of gaseous or vaporous mixtures,—by referring to 
the vapour of phosphorus; stating, “ that phosphorus becomes 
luminous, or suffers a slow combustion, at a temperature so 
much the lower as the quantity of oxygen gas in a determinate 
space is rendered smaller, either by mixture with other gases, 
or by rarefaction.” He then ventures the conjecture, that 
there may be other substances, capable by natural operations 
of being reduced to the state of vapour or gas, and which, 
though not inflammable at common temperature arid pressure, 
may become so by being elevated in the atmosphere*. 

[To be continued.] 


XLIX. to Mr. Samuel Cooper’s Qtiaies on Jinding 

the exact Mean Solar 'Time. 

To the Editors of the Philosophical Magazine and JminiuL 

Gentlemen, 

TN the last number of your Magazine, pages 210 and 211, 
there is a curious solution of Mr. Samuel Cooper’s ibr find¬ 
ing Mean Solar Time by an altitude of the sun, taken with a 
reflecting circle and an artificial horizon: also some queries 
as to the accuracy of liis method, i^c. I beg to observe that al¬ 
though it appears to me lobe rather an awkward and far-fetched 
form, involving unnecessary trouble, yet with the reduced la¬ 
titude, as Mr. C. terms it, the sun’s reduced declination, and 
his true altitude, he has succeeded in bringing out the mean 
time within 1®’6 of what it is by the first method given in the 
third edition of Mackay’s work on the Longitude, &c. page 
126; or by the second method in Norio’s l^avigation. He 
will find either of these methods shorter and more expeditious 
for finding appai'ent time, at the same time they are better 
known by nmthcmalicians. Mr. Cooper’s phrases, “ apparent 
and visible latitude, and visible altitude” are not scientifically 
expressed; therefore tliey ought to be avoided, to prevent any 
ambiguity in the expressions of their sexagesimal quantities. 
From the substance of the question I make the latitude of 

♦ Journal of Science, &c., vol. xv. p. 391. 


Pertcnhall, 
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Pextenhall, Kimbolton, rather more than*a mile under Mr. 

I'eduo^ latitude. But to>€d>tam the true latitude by an 
altitude of- the sun, the ap|)arent time should be known to be 
•coTt&^ti and not exceed ibrty minutes before or after noon. 

I have myself been hi the habit of taken altitudes of the sun 
and stars«udlha sextant and an artificial hoi'izon, for ascer¬ 
taining the daily rate of ship chronometers ahd an astronomical 
clac>k.w.fyu''this purpose I hate tried mahy fluids, as water, 
t>ii, treacle, as (fircumstance’s liare requii^, and find that 
qiricksiiver strained through a piece oi' soft fehammy leather, 
uudtlius cleansed from dross and dust, is the best that can be 
«sed fdr defining die limbs of the sun, &c. by direct and re¬ 
flected vision. Yet by this process I despair of ever obtain¬ 
ing the appi\rent time to the fraction of a second: if it can be 
got to a second of time, I deem it an excellent observation, 
considering tlie discrepancies there may be between the tabular 
atmod|)her4cal refraction, after correcting ft for pressure and 
temperature, -and the real refraction in tlie day-tiftie, with the 
p^pbgble error pf the instruments after their adjustment. 

Tne method universally adopted by practictil astronomers to 
find tlie apparent time, and thence the error of a chronometer 
or clock, when they are not provided W'ith a transit instrument 
fixed in the meridian, is by equal altitudes of the sun, ora 
kuown fixed star; for by this method, the process of which 
m’ay be found in most treatises on navigation, neither the ac¬ 
curacy of the latitude of the place, nor that of the declination 
of tlie celestial object j):irticularly depends, since the elements 
are only necessary in taking out the equation of equal altitudes. 

With respect to double altitudes on sliore, I have often 
found the latitude by meridional altitudes of the sun and 
known fixed stars, far more correct tlian by two altitudes taken 
out of the meridian by the most accurate methods tliat ha\c 
yet been adopted. I therefore prefer a meridional altitude, 
particularly of the sun as the largest object, for ascertaining 
tile latitude; and eijual altitudes ior apjiarent time. 

Not the apparent, but the fntr altitude of the sun’s centre 
shouldT:)e invariably used for finding the apparent time; and 
thence the-error oi a chronometer or watch, by njqdyingthe 
equation in its proper sign, after it is reduced to the time of 
observAion. 


The sun’s right ascension as given in the Nautical Almanack, 
is expressed in apparent solar time^ not in sidereal time. 

‘The application of the cjuantities in Dr. Tiarks’s tables al¬ 
luded to by Mr. C., is for the stars only, as an easy method 
of reducing sidereal into mean solar time. Had Dr. Tiarks 
furnislied you with two tables instead of his table No. 2, one 

for 
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for reducing sulerenl into mean lime, the other for reducing 
mean into sidereal time, to anj^ instant required, they would 
have been an acquisition in stellar calculations, and Ibund to 
be inoi:e generally useful than his. 

In order to obtain appai'cnt solar time by an observed alti¬ 
tude of a known star, lioUiing more seems necessary than to 
reduce the sun's right ascension to appareni time of observa¬ 
tion, and apply a correction for longitude (if any) from the 
meridian of Greenwich. The right ascension and the polar 
distance of the star, if it be one of the 21? in the table of Jitars 
at the end of the Nautical Almanack, may be taken out for 
the given day by inspection at once, as the variations in 24 
hours under these circumstances seldom amoiint to an appre¬ 
ciable correction, exce|)t for Polaris. Then to the apparent 
lime ibund by the method in Mackay’s, Norie^s, or Riddle's 
Navigation, a}>ply the I’etluccd e<iuation of timo iq tlm same 
sign as expressed in the Nautical Almanack, the result will be 
the mejui solar time, at the place of observation, when tlie nl- 
titiidc w*iis taken; the dillerence between ibis time and tliat 
shown by the chronometer or clock, will be the error sought. 

"^I'lie following arc the tables 1 have alluded to, with an ex¬ 
ample to each. 


7 \ihle Jor Ilcdacing 
into Mean Sola)' 

Sidereal 

Ti)nc. 

1 ■ 

Tablcjbrlli ^dnei ngMcan Solar 
into Sidereal Tbnc. 

V. 

o 

£qua. 

« 

c 

Equa. 

• 

u 

0 

Equa. 


r 

>-■ 

fl 

0 

Equn. 

• 

s 

Equa. 

• 

G> 

Eqiin. 





CO 



PM 


Ki 


CO 



m. 


s. 





in. s. 


s. 


s. 

1 

0 O RI 

1 

0*16 

1 

0-00 


1 

0 986 

1 

0 16 

1 

E^l 

•2 


2 

0*33 

2 

0*01 


2 

0 19*71 

0 

0*33 

2 

0*01 1 


0 29-.19 

3 

0*49 

3 
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A 

0 29-57 


0*49 

3 

0*01 1 

4 

0 39-32 

4 

0-66 

4 
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4 
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0’60 
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5 

0 49-15 

5 
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5 
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5 



0 82 

5 
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6 


6 

0-9S 

6 

0*02 


6 

0 5914 


0*99 

6 
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7 

1 08-81 

1 

1-15 

7 

0*02 


7 

fM&XE 


M5 
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1 18-64 

8 

1-31 

8 
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8 

1 18-85 

8 

1 31 

8 

0*02 

9 

1 28 47 


1 47 

9 
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9 

1 28-71 

9 

1*48 

9 

0*02 

10 

1 38-30 

10 
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10 
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10 

;l 38*56 

lo 

1-64 

10 

0*03 

11 

1 48-13 

n 

l*8o 

11 

0*03 


11 

1 4s 42 

ii 

1'82 

11 

003 

1-2 

I 57-9(1 

12 

1-97 

12 

0 03 


12 

.1 58-28 

1-2 

1-97 

12 

Esa 

13 

•2 07-78 

13 

2-13 

13 

0*04 


13 

,2 08-13 

13 

2-14 

13 

004 1 

14 

2 17*61 

14 

2-29 

M 

0*04 


14 

’2 1799 

14 

2-30 

14 

004 1 

13 

2 27-44 

15 

2-46 

15 

0*04 


15 

2 27-85 

15 

2-46 

15 


U> 

2 37-27 

16 

2*62 

16 

0*04 


16 

,2 37-70 

16 

2-63 

16 


17 

2 47-10 

17 

2-78 

17 

0*05 


17 

2 47-56 

17 
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17 


IS 

2 56*93 

18 

2*93 

18 

0-05 


18 

2 57-42 

18 

2-96 

18 


19 

3 00*76 

19 

3-n 

19 

0*05 


19 
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19 
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19 
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20 
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20 
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20 
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20 
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20 
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2! 
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21 

4-91 

21 
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21 
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21 
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22 
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22 
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22 
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23 

3 46 08 

23 
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23 
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23 
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Reduce 8*' 54™ 18^*5 Sidereal 
'rime into Mean SolarTime. 


Reduce 8*’ 52™ 50* “96 Mean 
SoliirTime into Sidereal Time. 


8 liouis 

Kqtin. 

m. s, 

.. 1 IS C-l 

8 hours 

Equa. 

« S 4 

.. 1 18*85 

50 minutes 

do. 


50 minutes . 

do. 

08*21 

4 minutes 

do. 

O-GCy ! 

2 minutes 

do. 

00*33 

18‘5 seconds 

do. 

0*05 1 

50*96 seconds 

<to. 

00*14 

Sum .. 

• * 

— I 27-54 

Sum 

• • 

4- 1 27*53 

Given time 

• • 

8^ 54 18-50 ' 

' Ghon time ., 

1 

• • 

52 50*96 

IVIcan Time requited 

8 52 50-1)6 1 

Sidcieal Time rcquiied 

8 54 18*49 


I trust that wluit has been said by way ol' reference will be 
fully understoixl l)y Mr. Cooper, and that these tables will be 
fouml useful to him and others. 


I am, gontlcinc'i, 

Your obedient servant, 

Portbniouth, Oct. 11, 18124, Glosterian. 


L. Decas scciinda novannu Planlariiin Succulentanim ; 
Autorc A. IL Haworth, Soc, Linn. I a d. — ^'oc, Iloiiicult. 
LiOnd^—iiecnon Soc* Cccsar* Nat, Curior. MostJidc7isis Socio^ 
c5r. 

To the Editors of the Philosophical Magazine and JotamaL 
Gentlemen, 

fJEREUNDER I transmit von a second Decade of New 
Succulent Plants, all of the Ali^ean flunily—all rccentl\ 
from the Caj>e of (Jood Hope*—all now flourisliing in the 
Royal Gardensof Kew ; and ' il sent thhht r from their native 
wilds by their discoverer Mr. Bowie, our gracious sovereign’s 
most successful collector of succuK plants. 

Hoping this communication wi'^ find an early mlmissioii 
into your useful miscellany, I remain, 

Your obedient servant, 

Queen's Elm, Chclsca, Oct. 1824, A. IL Hawoutii. 

P. S- Have the goodness to notice as under, two errafa^ 
which escaped in my first Decade of succulent plants in your 

last Number, viz. p. IRO, line 10, for connexis read convexis, 

188, in the margin, {or Jilicmtlc read Jiiicaulit, 


Classis et Ordo. Hexanduia Monogynia. 

Aloe. 

Perigonium pendulum cylindraceum rectum. Geni¬ 
talia recta inclusa. Capsula paruni costata. 

Frutices s. herbio succulent.'r; sed plerumque cau- 

lesccntes. 
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lescentes, floribus altc pcduiiculatis coccincis flavisve : 
sa^pius africanis, paucis amcricanis, arabicisve, iinaquc 
siuensi. 

Aloe Linn,^ DuvaL^ 

jduridens. A. (inany-tooihed Tree Aloe) foliis capitalis ensi- 

1, furmibus recurvantibus viridibus, dentibus jnargiua- 
libus validis numcrosis incurvis. 

Obs. A. arhorcsccnli proxinia, folioruin denticulis 
duplo mnucrosioribus; species bona atque speciosa, 
triinco jam lirnio crasso pcdali. 

Bowiea. 

Perigonium hcxapetaloidenm, cyllndraccum, subrec- 
tum, obsolete bilubialum, laciniis oblusissimis; tribus 
inlerioribus ail aj^icem brevissime revoliitis. 

Stamina inaH|uaHa G, stylusquo longe exserti^ dccli- 
iiati, rursunujue assurgeuter incurvi- 

llvrha succulenla alricaiia Aloium facie. Capsiilain 
non vidi. 

In lionorcm ejus iletectoris, Domini Bowie, peregri- 
iiatoris Ali Irani pevili, ot de plantis succulcnlis facile 
optiini, hoc iiomen consecravi. 

Gemts pone Aloen locandum ante Haworthiom. 

aft icana. Bowjea. 

2. Description Folia, vix siibscniipedalia multifaria erec- 
tiuscula, supenie parum recurvula, lorato-linearia acu¬ 
minata, involLito-latissiine canaliculata, viridia glauce- 
scentiave, heviii substriatula subtus convexa, regione 
costali rigidiusciila, e parvis incipieiitibus pallidis ver- 
ruculis s. inaculis lente inagis conspicuis: marginibus 
(folioruin) dcnticiilatls, denticulis distinctis nunierosis 
rcctis cartilagineo-albis, vix semilineam longis, subir- 
regulariter posilis, et saepe per lentem sublriungulari- 
bus. Scapus subpedalis gracilis crcctus bracteatus: 
bracteis hnis unciam longis subfoliiformibus, basi utrin- 
que dilatatim membranaceis sine floribus; superioifbus 
sensim ininoribus, cum floribus. Flores laxe spicati di- 
stincti patentes (nec penduli ut in Alol^ pedunculis 
perigonio 5-plo brevioribus tcrctibus basi bractcatis. 
Perigonium e sordide-luteo viride, tinctura rufescente, 
semunciale, laciniis oblongis. Filamcnta nivea, an- 
iheris obtusis, emargiiiatis, basi cordatis, pollinc flavo. 
Stylus albo-lutesccns; stigmalc iuconspicuo. 

Obsn Folia.^ scapus, et bractea^ fere ut in generc Ha- 
\corihia Duvallii; sed IVrigonium ut m. Aloe macta 

P p 2 Nobis, 
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Nobis, cjucc forte est genus propriuxn, ob cnpsulani 
baccatam. 


IIawortuia. Calyx pctaloideus, rectus, supernc revolu- 
ius in duo labia, basi staminifer. Capsula in costsis 
valde prominens. FriificuU vix caulesccntcs^ Jvliis 
Aldiurn^ florihiis crcctis. Duval. PlantiC Sncctdentic 
in Horio Alcnfojiio^ A. D. 1809. p, 7. — Apicra. 
WilUh in Mag.derGcssehchaft.'Natnrforsch. Freundc 
1811 . p. 163 , scq. 


Obs. Flores brevissime petlunculati seinipatcntes. 
muliifaria. H. (niuny-leaved Cusliioii) foliis inullilariis nii- 

3. nutissinic serrulutis, apiceni versus retuso-deltoideis 
pellucentibus, striis viridibus Iribus. 

Habitat Caj)ite Bontv Spei. G.H. 1/. 

Obs. H. retusaj siinillinia, at minor, foliis liete viri¬ 
dibus duplo nunierosioribus, multi- noc 5-fariis, tri- 


j)loque minoribus; apiceni vei'sus ad liiceiu pelliiciile 
lucidis, lineis tribiis viridibus longitudinalibiis (sjr|)e- 
t}ue sesquialtera) plus minusvc conipletis, etsetiila alba 
duplo longiore quum in II. rctusa linientibus. 


Communicavil Amicus Dom. Hilchin. 


/3. foliis magis ad apiceni lineolatis, mucroiie breviori. 
Cum a, viget apud Dom. Lotldiges; anibu^a Cai>ifc 
Bona: Spei. 

Haec varietiis H. 7'ctuscc niagis approximat, discre- 
pantibus foliis, in directionc nuniero ct niagnitudine. 
asperida, H. (The pale rough Cushion) foliis reluso-del- 

4. toideisdenticulatis, parte retusa asperis pluriquc linco- 
latis. 


Obs. H. .reliistv similis, at foliis sordiilc viridibus, 
in parte retiisa graniilatim exasperatis, granulis sparsis, 
lineolisque pallcscentibus siib-decein, nec subquiiujue 
ut in //. rctusa. 


Foliorum marglnes carina({uc apicis, niinutissime ci- 
liatis denticulatisvc, ut in pluriinis, ciliis viiidibus. 
tessellaia* H. (The dark-checfjuered Cushion) foliis retuso- 

5. subdeltokleis pallide viridibus, supernc nigro-viridi 
tessellatis, extus iiigro-viridibus, asperis. 

Obs. //. reluste valde alRnis, sed foliis multifaviis. 

Folia vix semi-cylindrica, sed inagis compressa, rc- 
curvula, apicc carinata, carina nuirginibusqiic denticu- 
latis, denticulis albis subrespicientibus; supra glabra, 
pallide viridia tessellis in parte retusa, saepius rhombeis 
parallelopipedisve, longe saturatioribus; suhtns aspera 
\>ra'cipue apiccin versus. 


parva. 
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parva, H. (dwarf) foliis cordatoacutis subretusis recurvulis, 
6. clliis ininutii>siinii» respicicntibus albis ; apice subtesscl- 
lalis. 

Obs. Folia involuto-concava, extus nigro-viridia, 
tuberciilata aspcra; intus pallidiom glabra: in retusa 
parte supra, lineolis elevatis subinterruptis icssellautibus 
satiiratioribus. 

//. aspcriuscida; fortasse proxima (at nunc oninino 
acaulis) poliusve pone priorem, sed longc minor. 
niij^yicaHS. H. (The granulated black) asper, foliis nigro- 
7- viridibus crecto-expansis pauculis ovato-acuininatis, 
graniilis crebris confluentibus tuberculiforinibus nigris. 

Obs^ Folia basin versus inflexo-concava, apicc ca- 
rinata ut in pluriinis, ipsa basi intus lo^via. 

l^rope H. scahram ct recurvau locanda. 
altiliuca. H- (The rnlge-llned) foliis incurvis ovato-kncco- 
S. latis aristatis minute dcnticulntis; supeme utrinque 
lijiea elcvata. 


Habitat Capite Bonae S]3ei. G. H. 

Floret Jiin.—Augusto, ut in aflinibus. 

Amicus Parnicnticr, Bclgici Leonis Eques, etc. com- 
nuuiicavit A.D. 18^1. 

Description Inter H coficavam et IL mucronatam 
locanda. Folia pallidc viridia superne carina minu- 
tissinie denticulata fijiiente in setuJa aristave mem- 
branacca feiv semunciali: supra plana et apicem ver¬ 
sus linea costali elevata fere in medio. 


Obs. Ad lucon folia superne pellucentin, lineis ma- 
culisque viridibus irregularitcr subtessellata,ut in ullini- 
bus. Major <juam IL mucronata^ arista longiore qua in 
IL conclivu: sed optiinc distinguitur elevata utrinque 
linea. 

coarctatOn H. (upright dull-spotted) erecta: foliis incurvato- 
y. imbricantibus sordide viridibus, intus glabris, externe 
maculis parvis sparsis albicantibus. 

Obsn Facies (|uasi inter IL Rchmardtam et Ajnnmn 
huUulatam^ foliis ovato-acuminatis uncialibus extus 
valdc turgidis; apice carinatis, nffinium more. 


AncRA Willd.^ Nob .—Aloe Aliorum. 

Perigonium pelaloideum erectum regulare cylindri- 
cuni, brevissime pedunculatum, laciniis <>, brevibus uni- 
formibus apice rotundatis patulis. 

Suifrutices parvi succulcnli africani (e C. B. S.) 
oiuniuin rigidissiiui, fuliolis tccti ut in Ilnwrthia, at 

indura- 
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induratissnnis acutioribus cx^nfertioribus ct fere sem¬ 
per spiraliter tortis, apice ipso nculeatiin-pungenti. 
Genus post prius locandum. 
nigra.. A. (rougn black) foliis multifariis horizontalibus con- 
10. fertissimis cordato • acutis, verrucoso-rugosis atroviri- 
dibits. 

Obs. A. foliolosse proxima. Folia involuto-concava 
undique scaberrima marginc tuberculato. Suftrutex 
erectus nunc trientalis solum, et induratissimus. In¬ 
ter Apicramjbliolosam et asperam locanda. 


LI. On the Weights and Measures. ili/*. Tiio® TurDOOLO. 

To the Editors of the Philosophical Magazine and Jon? nal. 
Gentlemen, 

^1 ^HE time will now soon arrive when an important change 
is to take place in our measures of capacity, anil I luive 
been surprised to see so little notice taken of the subject. 1 
have endeavoured as far as possible to recommend by practice, 
a new system of measuring capacity to engineers, because it 
^ippeared to me better adapted for eveiy purpose wliich they 
have occasion to consider. It consists in adopting the cubic 
fi:>ot instead of the gallon as a measure in hydraulic and other 
calculations. A little perseverance soon renders the cubic 
foot as familiar as the gallon, and it saves time in every kind 
of calculation, and removes uncertainty. In Smcatoifs works 
you will sometimes find the quantity of water that will serve a 
water-wheel expressed in wine-gallons, and in other instances 
his calculations are made in ale-gallons; and where the kind 
of gallon is not distinctly stated, it renders it difficult to ascer¬ 
tain what measure has been employed. 

In changing the gallon there seems to have been a natural 
relation of measures of capacity overlooked, which it would 
have been some advantage to have attended to: I allude to 
the relation between a cube and its inscribed cylinder. The 
gallon might have been made one-fouitli of the capacity of 
a cylinder one foot long and one foot in diameter. The cy¬ 
linder is the best form for measures of this kind, and it would 
be very desirable to have a cyliudrlc measure which could he 
regarded as an unit in all calcuhilioiis where the areas of cir¬ 
cles and contents of spheres are concerned, because our linear 
measures would apply to ascertain such quantities without re¬ 
ducing them into cubical inches. And it seems more natural 
to found a system of mea&uics on the nature of the things to 

be 
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l)e measured, than on any relation to a standard in nature. The 
l^’rench have taken tlicir standard from the globe, and yet 
have omitted to provide a measure for one; they have affected 
to borrow from nature, and have overlooked Uie most ob¬ 
vious of natural distinctions. 

I am glad that so much of our old measures and weights are 
to be preseiwed, for I have not yet obtained enough of know¬ 
ledge to enable me to do without referring to my predecessors, 
and I am extremely unwilling to encounter any additional 
diificulty in holding communication with them; it makes one 
tliink seriously about the ad vantan^cs promise(l by the change 
to the decimal system. What foundation has this decimal 
system in the nature of things ?—will it continue for ever to be 
the best possible system of' notation ? or, is it itself imperfect 
and likely to be changed as soon as a better shall appear? If 
the latter be the case, what is to be done with a system of 
weights and measures formed on the decimal scale? For my 
own part, I am one of those who think our system of weights 
and measures to be founded on more rational principles than 
our notations. If the nolatit)n had been formed on principle, 
surely 10 would never liave been fixed upon for the basis of 
the system; it has only two factors, and one of these is a 
prime, whicli is not so frequently a factor as the prime below 
it; and which renders it often more convenient to work by 
vulgar fractions than by decimals. That is, the prime 3 oc¬ 
curs more frequently in calculations than the prime 5; and 
whenever the prime 3 is a lactor of division, the decimal no¬ 
tation is incapable of expressing the quotient. The decimal 
system ow'es all its advantages to tlie happy thought of ar¬ 
ranging numbers acconling to their powers ; but this arrange¬ 
ment is not peculiar to it; in algebra we adopt a modification 
of the same principle, but there it is not limited to 10 digits, 
for we are able to arrange powers or any multiples of powers; 
and it will be of incalculable advantage to obtain an equally 
general arrangement for common numbers. Our present sy¬ 
stem is very unwieldy when there is occasion to express 
large numbers, perliaps quite as much so as those abandoned 
in favour of the Arabic noUition were for ordinary numbers; 
and I think no one will venture to say tlmt it is impossible to 
invent a more perfect notation than the one now in use. Ap- 
l^rent simplicity is not a test of the merit of any invention, 
unless that simplicity be accompanied by fitness for the ob¬ 
jects it is to accomplish ; and it is not much in favour of tlie 
decimal scale to remark, that there are 4? out of the 9 digits 
of which the reciprocals cannot be expressed in finite terms; 
y '\ 7 . and \ ; and that to express ^ we must employ 

two 
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two figures, and to express J three figures are necessary • 
and arc ratios of such frequent occurrence of no importance ^ 
They would no doubt occur less frequently were money, time, 
weights, and measures all decimally divided; but what docs 
this concession involve f Nothing less than an entire change 
of language in all cases where any thing relating to time, 
v^^eight, prices, or measures is the subject; and with a less de¬ 
gree of change the inconvenience of a decimal division w ill be 
much greater than the ones now in use- 

The advocates for decimal division do not appear, as far as 
I have seen, to have studied the nature and advantages of the 
old divisions. For example, in the division of time all the 
prime digits are factors, tlie principal divisions arc by 60th 
parts, and 60 is conijiusetl of 3 x5; the only prime digit 
not included, being 7; and wo only w^aiit a more convenient 
notation to render it far superior to any decimal di\ision; su¬ 
perior both in the facility of expressing minute parts, and in 
expressing large numbers. Tlie numlier 10 is too small for 
such an object; the cube of 10 is not equivalent tortile square 
of 60, besides the defect of not enabling iis to expiess 
iXC- 1 have had several scliemes lor improving the notation ; 
and though I have not hit upon one of siillicieiil convenience, 
the success has been such as to render it pretty certain tliat 
the thing is not impossible. 

I am, gcnlleinen. 

Your most obedient servant, 

Thomas TncnooLi). 
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A PRACTICAL 

of Sclujols and 
J. Ilowbolhani. 


Biccutly publhhcd. 

System of Algebra, dosigned for llie IK*' 
pn\alc Students. By P. Nicholson, and 


Breparin^ for Bublivaiion. 

An Explanatory Dictionary of the Apparatus and Insfrn- 
meuts employed in the various OpcMUtioiis of Plulosojjlucal 
and Experimental Chemistry. In 8\o., with .seventeen (iuai to 
Cof)per-plates. By a Practical C'heinist. 

The Farmer’s, Shepherd’s,and Mariner’s I’ocket Dictionary, 
containing rules fi»r judging of the weather, alphabetically 
ai ranged. 
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ANALYSIS OF PERIODICAL WORKS ON NATURAL HISTORY. 

Cw'tis^s liritish Entomology^ 

No. 9—JO. contains the following subjects : 

PI. 35, Crtyytocephaluis hipmiulnim, A sj)ecies well known on the con- 
tiiienty but never betbre iiNcertained to be British.—PI. 30. Liihosia twmj- 
rerda. Never before published jis a native of Britain.—37- liaphidia Ophi~ 
ophis The female of this curious insect is figured; the male diRers in no¬ 
thing but the termination of the abdomen ; the ovipositor of the female is 
very singular in its structnre.' PI. 38. Hcdpchriim ardtms, A splendid 
species of this beautiful genus new to Britain.—PI. 3!>. Thtpmlus limhains^ 
'i'his valuable insect, so long unn.ot'ccd as British, and apparently confined 
to the New Forest, has this year been taken in Kent.—PI. 40. Sv&ia 
liformh. A figure of this charming insect is here given, as well as the larva 
(wc believe for the first time), and the pretty ()Iant iijum which it feeds.— 
PI. 41. Cimbex }0-nincif/fdrz. A magnificent species, a unique specimen of 
which is preser\cd in tlu- British Museiuii; this also has never before been 
figureil.—PI. Li. Pfir/ij/fpister 7^ror/ttL A new species, not known to Meigen; 

named after our esteemed couuti\iiiau Dr. Lcfich. 

* * 


LI II. Proceedings of Eearned Societies, 

ROYAL ACADEMY OF SCIENCES OF PARIS. 

April 19.—ly/T DU JMyriT-THOUAlLSfiinshedtheread- 

ing of Iris Ueport on M. Ruinain’s Memoir 
relative to the Anatomy of Plants.—M. Girard, in tlie name 
t>f a Commission, rcatl a l{cj)orl on M. Burdin’s Hydraulic 
Turbim's.— M. Bose made a verbal Heport on a pampldet by 
M. le (^ornte Dejcan relative to llie method of preserving 
seeds.—M. Arago coinininiicated various consetjuences which 
he hatl deiluced from M. Diii>errey’s observations on the di¬ 
urnal variation of the magnetic needle; one of which is, that 
there is no diurnal variation on the magnetic etjiiator.—M. 
Diijnc commenced reading his Memoir “ sur la ValoriciicJ *— 
INI. Bailly read a Memoir, entitled “ Researches on the Ana¬ 
tomy of the^Brain of the Mole.” 

April 26.—M. Chevalier announced the formation of am¬ 
monia during the oxidation of iron, by the contact of water 
and air.—M, Gaillardot transmitted a Memoir on the Fossil 
Bones of tlic environs of Luneville; M- Rolando, of Turin, 
Iris Anatomical Researches on the Si)inal Marrow; M. Da- 
inoiseau, a second work on tlic Periodical Comet of 1819; 
and Don P. L. D. Yamaha, of Madrid, an extract from liis 
Memoir on Medicine.—M. Cauchy, In I he name of a Com¬ 
mission, made a Ri^port on M. Dubuat’s Memoir relative to 
the Calculus of varialions.—M. Moreau do Jonnes lead a no¬ 
tice, entitled, “ Itinerary ol’the contagious malady known iin- 
^^>l. 61. No. 318. Or/. 1821. Q q dcr 
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der the name of Choleru-Morbiis.”—M. Bory tie St. Vincent 
coininunicatetl his observations on the spermatic aniinalcula, 
for which he proposed the generic name of %oospermv$. —M. 
de Lassis read a Memoir, entitled The Doctrine of Epi¬ 
demic Maladies.” 

May 3.—M. Julia Fontenelle transmitted his manuscripl 
translations ol* several Memoirs on the Yellow Fever, by the 
Physieians of Barcelona.—M. G. Saint Hilaire read aji ad¬ 
ditional Memoir on the Nutrition of the Marsuj)ialia.—M. 
Fresnel presented to the Academy a Pliaros-light with a fixed 
burner of the third kind, invented by liim.—M. Builly read a 
Memoir, entitled “ Description of the filaments with whicli 
the LopJmts jyiscatorius seizes fishand M. Goolfro}^ made 
some remarks on the subject. 

May 10.—Tlie Minister of Marine coinnumicated in manu¬ 
script M. Bagay’s new logarithmic tables, and recjiiested the 
Academy to examine them.—The Marshal Duke of Ilagusa 
read a Report on the experiments made at Brest on the new 
kind of Artillery proposed by M. Paixhans.—M. Pennon, of 
Lyons, transmitted a Mem«)ir on the cause of the mephitic 
effects of marshes.—M. Percy communicated soJiie observa¬ 
tions on a young |)erson named T)czcl^ deaf and dumb from 
the birth, whom Dr. Deleau had enabled to hear and to speak. 

May 10.—M. Cuvier iiiaile a verbal Report on several Me¬ 
moirs formerly j)resented in manuscript, but since printed by 
their respective authors. These were the Memoirs by JVl. 
Flourens, On ihc Funclions tf the different Parts of the Nervous 
System; those of M. Desmoulins, On the Anatomical Relations 
(f (hat System ; anti lastly, a JMcnioir Ijy M. Baillv, cjititletl, 
A JVentise on (he Comparative Anatomy and Physiolo^if of the 
Nervous System^ in the four Classes of Verlehrated Animals .— 
M. Audouard read a Supplement to his Considerations on the 
Origin and Cause of the Yellow Fever. 

May 17.—M Vicat conimnnicated a Memoir on a perio¬ 
dic therinoinctrical movement observed in tlie arclies of the 
Bridge of SouiUac: M. Boniieniaisoii, an apothecary at Qiiiin- 
per, a manuscript work on the Hydrophytes loculees which 
grow in France; and M. le Baron Blin a note oji the precise 
determination of the grave resonances of two given somuls.— 
M. Vautjuelin, in the name of a Commission, roatl a Rej>ort on 
M. Payen’s analysis of Tnpinamba Root,—M. G. St. Hilaire 
communicated a Re})ort on the Memoir of M. Bailly concerning 
theLophius. I lecoinmeuces by showing tliat Aristotle v\us ac¬ 
quainted with the habits of this animal. In the works of that 
prince of naturalists is a passage to the following effect: “There 
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is a species of frog, which is called thefsher. It derives this 
name from the wonderful industry which it displays in prociir- 
i/ig its nourishment; tor in front of its eyes it has certain appen- 
tlages, which it extends like hairs, and wliicli, dilated at the 
extremity, form a kind of iloiible bait. After having stirred 
up the mud or the sand, it conceals itself, and elevates these 
appendages; the little fish coming to seize them, it draws 
them into its month. Plutarch says; “The Lophius fishes 
with the line, for it tlirows out from its neck a filament, 
which it extends to a distance, in the manner of aline, letting 
it out and drawing it in at will. This being done, when it 
perceives sonic small fish about it, it allows them to nibble the 
extremity of this filament, lieing itself concealed beneath the 
sami, or in the mud, wJien it gradually retracts that member 
until the fish are near enough to lie swallowed by a quick move¬ 
ment.” 

Theseyf/c/s pcchrurs^ as they are called by tlie author, have 
formed the subject of his researclies; be dctcriiiincs their na¬ 
ture, and tlescribes their general su]iport. M. Bailly says, 
that the third filament is articulated directly with the occi¬ 
pital integument:—the Reporter thinks otherwise, and details 
his objections. The description of the muscles which serve 
for the various motions of the filaments is very satisfactory, and 
shows that tile ancients were not deceived with regard to the 
pnrjioses for which these ajipendages are destined. 

So voracious an animal as the Lophius, In^w^ever, cannot 
obtain, hp fishing alone, siiflicient to supply its wamts, M. 
CJeolfroy describes ibe other habits of lliis singular fish, and 
concludes by recommending tlie insertion of M. Bailly’s Me¬ 
moir in the Rccucil dcs Savans cfr'anucrs. 


ACADEMY OF SCIENCES OF COPENIIAtiEN. 

(lucsiions proposed for J 825. 

Class of Mathematics.—To deduce new tables of the sun 
fi om a collection of the best observations, and by the assist¬ 
ance of analysis, to compare these tables as well with tlie ob¬ 
servations of Bradley as with tlie best of those which have been 
made since, principally with the observations that have been 
made with an instrument not exposed to the heat of the sun. 

Class of Physics.—C\ireful observations are required, hav¬ 
ing for its object the discovery of the connections that exist be¬ 
tween the promptitude of the germination, the quality of the 
IVuit and s'oed, and the development of the other parts of 
plants. These observations arc to be made not only on tlie 

acotvlcdons, 
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acotyledons, the monocotyledons, and the dicotyledons, hut 
also upon the principal orders of which the three great divi¬ 
sions are composed. 

Class of Philosophy.—What is the true notion of psycology, 
and what is the relation of this science to those which are con¬ 
nected with it;— should the <listinction be admitted, which 
some of the learned have wished to establish between empiric 
psycology and rational ps\*cology. 

The memoirs, written in Fiench, Latin, or German, will 
be received until the 1st of Januur\ 1825. 


nOV \I V( VDLMY oi jmrssLLs. 

])) opoi,i d J}p7 1825. 

1st. What has been the state of the maritime coast between 
Boulogne and Antwerp, from the Conquest of C:esar to tJie 
present time? To indicate the great inundations of the si a 
wliich this coast lias experienced (luring the foregoing period, 
and to ascertain whatpoitions tlie sea has ingulfed which ha\e 
not been regained. 

2d. What are tlie kinds and degrees of fermentation that 
the different species of animal excretion undergo. 

3d. The great disccn cries made durmg a certain number of 
years having coiisideiably augmented the ilomuin of the bo¬ 
tanist, the Academy requires a conlirmation or relutation, hy 
a critical examination, according to the laws established by 
Linnaeus, of the different gtaiera and species introduced in 
botany since the death of that gieat man, and a determination, 
by the same laws, of the propriety of the denominations that 
have been given to these genera and species. The titles and 
editions of the works j eferred to, to be cited w ith exactness. 

4th. To determine the changes that may be occasioned by 
die fclling of considerable forests upon the adjacent countries 
and commons, with respect to the ^salubrity and temperature 
of the air, to die duration and violence of the prevailing winds, 
and generally to all meteorological phaenomena. 

The prize for each of these ijuestions to be a gold medal, 
of the weight of thirty ducats. Tlie memoirs, written in 
French, Dutch, Latin, or Flemish, to be addressed (post free) 
to M. Dcw'cz, b(dbre the 1st of February 1825. The Academy 
will also aw’ard, at the same lime, the other prizes. 


LV. Ifi~ 
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LIV. LildUgencc and Miscellaneous Articles. 

THE COMET. 

lY/TR. Eiicke’s investigations on the orbit of the comet which 
is now visible, prove that il^^noves in a hyperbola.—Mr. 
E. has found the following elemeijts: 

Time of passage through tlie perjihelion Sept. 29, *02259 


Longitude of the perihelion. t. . 4® 25^ 57^^*2 

Longitude of the ascending node.. 279 15 31 *6 

Inclination of die orbit. 54 43 7 *8 

Eccentricity. 1 *006046 

Logarithm q . 0*0217381 


THE DISCOVERY SHIPS. 

The following' is an extract of a letter from the aijent to 

o o 

LlovTfs at Hull, dated the 7th of October: 

‘‘ Tlie Mary-Francos, Capt. Wilkinson, has arrived from 
Davis Straits, and reports that she saw the Discovery Ships 
beset in the Middle Ice on tlie 17th of July, in lal, 70. long. 5- 
Oapt.Wilkinson entered the ice on the following day in lat. 66. 
long. 20. and penetrated to the West Land on the 2Gth, w'here 
he remained until the 9th of September, wlien he bore away for 
England, having taken 15 whales. He was nearly as high 
as Lancaster Sound, and states that the prospect for the Dis¬ 
covery Shij)s was very Ikvourable, as the w^eather was fine, and 
tile coast unusnally free from ice. As he never met them af¬ 
ter he got tlirouglr the barrier of ice, thei'e can be no doubt 
of tlieir having had an cciually favourable passage. The Mary- 
Frances and the Williain-aiid-Ann were the only sliips which 
got through the barrier in the month of July; the remainder 
of tlie fishing vessels having attempted the passage in a higher 
latitude, did not succeed until August. "Hiere had been no 
losses; but one of tlie ships (the Jane, of this port) had sm- 
tained considerable damage.” 


ANTIQUITIES. 

Part of a Roman villa was opened on Tuesday the 21st of 
September, at Wigginton, in a field belonging to George Cobb, 
Esq. of Broughton Castle, when a room 20 feet long by 11 
feet wide was completely uncovered, and a great portion of 
the tessellateil pavement was found nearly i)erlect. There are 
other remains scattered over a considerable extent of ground, 
which have not yet been examined .—Oxford JournaL 


MUNGO !»AUK.-AFRICA. 

We have been favoured by a gentleman interested in African 
disetnery, and who has travelled a considerable way into the 

interior 
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interior of the southern parts of nortliern Africa, Avith some 
notes regarding the death of our lamented countryman, Mr. 
Park. The narrative is drawn from n negro, a native oi* 
Yuourie, adjoining the spot where Park })erished, and who 
witnessed what he relates. Considering every circumstance, 
the document is clear and satisfactory^, plain and unadorned, 
without anything tlnit leads to a suspicion of its accuracy, or 
the intention of the negro to deceive, and in its most material 
features it is borne out by accounts obtained through other 
cliannels. The notes from which the following summary is 
draAvn up, were obtained in 1822: 

Duncanno, a negro, was born at Biriiie Yaourie. He was 
in the Pass about to be mentioned, to sell collas^ when he 
was seized by the Foulalis, carried off as a slave, and after¬ 
wards taken to the Cold Coa^t, where he was shipped on board 
a Portuguese vessel, and carried to Bahia, where he remained 
three years. He w^as employed in a l\)rtugaese slave shij) as 
a seaman, and returned lo Africa in her, during Guveriitjr 
INIaxwelfs residence on the coast. Duncanno states, that lie 
Avas in his native country', Biruic Yaourie, sixteen years ago 
(1806), wlicn Mr. Park arrived there in a canoe with tA\^o masts. 
No person landed. The canoe continued her course down 
the river w'ith the travellers in her. The king of Yaourie, 
aw'are of their danger, sent off eight canoes after them, to warn 
them of it, and in one of the canoes was sent a red cow, in¬ 
tended as a jArcsent to the Avhite men. Mr. Park did not com¬ 
municate with them, but continued sailing onwards. The 
canoes followed, and at last Mr. Park, probably dreading 
hostile intentions, fired upon them, but fortunately did not kill 
anyone. The canoes returned; but the king, anxious for the 
safety of the travellers, again sent peojile to proceed alter 
them, requesting tlieni lo stop, and he would send persons to 
show them the safe and ))rf)per passage in the channel of the 
river- The messengers could not, however, overtake them. 
J*ark continued liis voyage till the a’osscI got amongst tlie rocks 
off Boussa, and was in consequence broke.” 

Biriiie Yaourie is in Houssa, but Boussa is not. The lat¬ 
ter is in the country called Burgoo. Biniie Yaourie is by land 
distant one day's journey from Boussa, but by winter one day 
and a half. Duncanno described the jilace or pass, where the 
canoe was broken, to be like the cataracts in our mountains; 
Tlie water ran with great force. The canoe was carried ra¬ 
pidly along, and before they could see their imminent danger, 
it struck with violence on some rocks and 'was dashed to pieces. 
The people of Boussa stood upon the rocks projecting into the 
river, desirous, if possible, to afford tlie white men assistance; 

but 
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but the catastrophe was so sudden, and the violence of the 
stream so {^reat, that tliey could not reach them. The break 
of the river on the rocks is described as dreadful. The whirl¬ 
winds formed were appalling;, and the agitation of the waters 
was so great as almost to raise the canoe on its end, and pre¬ 
cipitate it, stem forwards into the gulfs below it. At the ino- 
incnt the vessel struck, Mr. Park hold something in his hand, 
which he threw into the water, just as the vessel ap})eared to 
be going to pieces. The “ water was too bad ”—so agitated 
that he could not swim,—and lie was seen to sink in it. There 
were ‘‘plenty” of other white men in the canoe, all ofw^hojii 
were drowned- The river there is as bi oad as from Le Fevre 
Point to '^ragrin Poitil, Sierra Leone, or above four miles. 
There was a black man, a slave, who was saved from the 
canoe- This black man spoke the Foulah language, and was 
a slave to a Foiilah-man. When Duncanno left Yaourie, this 
man was still in lloussa, but he knows nothing more of him, 
Duncanno asserted ]>ositively that no jierson from Park’s 
vessel landed at Birnie Yaourie, that the Black was the only 
individual saved, and tliat that man only was left at Boussa. 
'J"he peojile of Boussa went in canoes to this “ bad place” in 
the river, where Park’s vessel was broken, and where he was 
tlrowned, and some expert divers dived into the stream and 
jiicked u]) twelve jiistols and two long musquets. “ Plenty of 
people” went from Birnie Yaourie to Boussa to see the wreck 
after the king ol‘ Boussa had sent to the king of Yaourie to 
iiilbrm him of the disaster. Park informed the black man 
who was ill the boat that in a week or two he should carry 
him with the canoe into a “ great ocean,” where the watm' 
was salt! 

Thus far the simple narrative. It boars the stamp of truth 
upon it, and it is impossible to reflect upon tlie catastrophe 
without feelings of the dec]>est sorrow and regret at the loss 
of the enterprising traveller when he was so near completing 
his labour, and reaping the reward of all his toils. Various 
accounts, obtainetl through our jnesent channel of informa¬ 
tion, agree in stating, that from below Boussa to Benin the 
river is open aiitl deep, and broad and navigable .—Glasgow 

Courier. - 

NEW SOUTH AVALES. 

L/Vt page 4a5) of oiir List volume, we gave, from Thr ]\Iornhig Chronicle, an 
interei>tini» artiele on this rising eoinUrv ; the further progress of Uisco- 
very and of m nnifactures in w inch we now give some particulars of from 
tlie same sonrie. 'fhe writer appears lo l)e a resident in the country.] 

A gentleman, wlio was in the interior with Mr. Oxley, told 
me that he once met with a party of interior natives, all of 

whom. 
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whoiTi) on seeing him, fell instantly upon their faces, forming 
a circle with their heads outwards, apparently in the greatest 
trepidation and terror. Another party he lell in with appeared 
struck witli great wonder and surprise at his strange colour 
and garb, but were nothing like so intimidated, as they walked 
with him some distance. The natives found lately by Mr. 
Oxley, at Moreton IJay, are far superior in every respect to 
their brethren near Sydney. They build huts of wattle, co¬ 
vered with tea-tree bark, capable of containing ten peojjlc, 
which tliey clean out regularly twice a day, and are governed 
by chiefs who have great authority over them, and perform 
none of the duties of fishing and hunting, except as a pastime, 
the others supplying them regularly with whatever they stand 
in need ofl The chiefs’ wives are equally exempted from la¬ 
bour. Fish, fern root, and kangaroo, are tlieir principal sus¬ 
tenance. Like all the other nations of Australia, the}^ are 
surprisingly*honest, but most persevering beggars, and what¬ 
ever was given diem no one ever saw afterwards. Women 
were often seen wdth a child at one breast, and a young puppy 
at die other. The women perform all the labour and drudgery, 
the men only fishing and hunting. In hospitality and kind- 
heartedness, the famed nativi's of Lew LJiew do not exceed 
them. Two sJjipwjecked con\icts, li\ed among them many 
months, with a humanity and cheerful liospitality, which in 
vain you may look for in civilized communities; they would 
not even allow them to })rocin'o or cook their own pri>visions, 
and always sn))plied them most liberally, even when they often 
went without themselves. The most disagreeable ceremony 
they had to comjily with, was a daily burnishing with bees’- 
wax and churcoai, to which tliey i-eluetantly sidmiitted, to 
please their kind hosts, who a])p<‘ared to have a great horror 
of the hateful wliiteness of their skins. One of die convicts 
once put on the fire a tin pot of water, which tpiickly sur- 
rouncled by the wondering natives; but on its boiling up they 
gave a loud yell, and ran screaming in all directions, nor 
would they come near until it was thrown away, wlien they 
covered it carefully wdth samI, and could ne\er afterwards be 
induced to consent to the magic {)ot being again placed on the 
fire. 

Our manufactures are yet in tlicir infancy, and consist only 
of articles of imvst pressing necessity. Salt is made in tlifterent 
parts from sea water, partly by spontaneous evaporation, and 
partly by boiling. Mr. .John Blaxland makes large quantities 
thi'j way on the creek, about tliree miles from Paramatta. lie 
has a succession of sliallow' basins, where evaporation goes on, 
being drawn off from one to the odier until it is sufficiently 

concentrated 
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concentrntcil to rcqiiiiv little boiling to crystallize it. Tanning 
is carried on every where extensively, both upper and sole 
leather being made, ol'exeellent quahty. Nothing can excel 
the bark of tlie wattle for tanning, and the kangaroo skin pro¬ 
duces uppers ecjual to the best calf. A great many of the large 
farmers manufacture all their own leather; indeed numbers 
not only do so,but make all their shoes, and manufacture all tlie 
coarse cloth for their servants’ clothes, and perform all their 
own smith-work upon their farm, being siipjdicd by Govern¬ 
ment with convict mechanics, for which ilicy })ay to them 
35. QiL a \vcek, besides the usual wages to the convict. A 
consideral)le quantity of coarse woollen cloth is made for sale 
at Mr. S- Lord’s mamdactory, near Botany Bay, which is sold 
dearer, but wears mucli better; than Engli^li cloth of the same 
fineness. Several others also manufacture cloth on a small 
scale for sale, while all who liave wool to spare may have it 
made into cloth at the Government Female Fu^ory, Para¬ 
matta, by }>aying the expense of manuracturing it into w’OoL 
Saddlery, tinware, soap and candles are also made in great 
abundance, and there is likewise a small foundry for casting 
iron. Hat-making has long been a thriving trade; both coarse 
and fine ones are maimfactiired in Sydney, the latter being 
beavered with the fur of'the squirrel, which is of a silky 

softness and beautiful slate colour ; the skins cost the hatters 
L. 3^/. a-picce. Tw o potteries have been for some j’cars in 
constant employment. Our clay is admirably ada^ded for 
these purposes, and most of our common heavy ware is sup¬ 
plied from these two sources. Milk bowls, large covtned 
butter vessels capable of holding 4()lbs., also some of a similar 
construction for salting meat, wine and butter coolers, com¬ 
mon jugs, bowls, cups and saucers, tea-pots, spruce-beer bot¬ 
tles, &c- are all made here. The glazing, however, is nothing 
like so go(Hl as the StaUbrdshire, lor wanlof proper means, as 
both tlie men who coiiduct them \vcrc brought up in the l)est 
iniLimfacttjries in that country. Ploughs, carts, w'tiggons, har- 
!-ows, aiul all farming utensils are made and sokl cheaper here 
I hail tliey can be imported from England. 


THK LOGAN ROCK. 

Our readers may remember that a Lieutenant Goldsmith of 
the Navy tlisUngiiished himself rather unonviably last spring, 
b}^ the gallant exploit of ellecting the overthrow of the curious 
Logan or Bocking-sionc in Cornwall, He is now endeavour¬ 
ing, it apjiears, to si*l it up again ; and in a particularly al)siird 
f)aragraph, in an Exeter jiaper, we find him coinjdinienied 
Vi)L 0*4. No. 318. Or/. J82t. K r after 
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after this sort. ‘‘ It is xvilli a great degree of plensuie that we 
are enabled to inform the curious and the lovers of antiquity, 
that an attempt is at List being made to restore this celebialed 
stone to its former pinnacle of wonder and surprise. We are 
aware of there being a diversity pf opinion respecting it, but 
we hoj-ie the majority of our readers will be gratified to hear 
tliat Lieut, Goldsmith, with a zeal truly characteristic of a 
liritish tar in redeeming past errors, and ex^cr anxious to iilease^ 
commenced his operations on Tuesday last, with about thirty 
able seamen, by landing the requisite apparatus from boats be¬ 
neath the cliff.” As tliis officer is pronounced “ever anxious 
to please,” we must jn csiune that he threw down the rocking- 
stone to please himself (for we are persuaded that so wanton a 
piece of mischief pleased no one else), and that he restores it 
to its “ former pinnacle of wonder and surprise,” as the Exeter 
journalist sublimely expresses it, to please the rest ot the world. 
Whether when it regains its “pinnacle of wonder and sur¬ 
prise” it will resume its wonderful and ’-nrptising custom of 
rocking, would seem, however, rathiT problematical; and w'e 
conceive that Lieut. Goldsmith cannot set himself light wMlh 
the lovers of rocking-stones till he sets the rock once more 
rocking.— Morning Ch on. 

In a \ery excellent and unpretending little work, entitled 
“ A Guide to the Mount’s and the Land’s End,” pub¬ 

lished by W. Phillips, we find the following account of this 
celebiated wonder, now, we fear, no more:—“ The celebrated 
Logan-stone is an immense block of granite, weighing above 
f)() tons. The surface in contact with the under rock is of 
\e\y small extent, and the whole mass is so nicel)' balanceil, 
that notwithstanding magnitude, the strength ofu single m.m 
applied to its under edge, is sufficient to change its centre 
of gravity, and though at first in a degree scarcely perceptilile, 
yet the icjiclition ol such impulses, at each return of'the stone, 
jnoduces at length a very sensible oscillation. As soon as the 
astonishment which this jiliamomenon excites has, in some 
measure, subsiiled, the stranger anxiously inquires how, and 
whence the stone originated. Was it elevated by human 
means, or w'as it produced by the agency of natural causes t 
Those who arc in the habit of viewing mountain masses with 
geological eyes will readily discover that the only chisel ever 
employed has been the tooth of time—the only artists engaged, 
the elements. Granite usually disintegrates into rliomboidal 
and tabular masses, which, by the fuither operation of air and 
moisture, gradually lose their solid angles, and approach the 
spheroidal form. De Luc observed in the Giant Mountains 

o(' 
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iA SiJcsia, spheroids q( this description, so piled upon each 
otlier as to resemble Dutch cheeses; and a})pearaiices no less 
illustrative of the phuinomeuon may be seen from the signal 
station to which we have just alluded- The fact of the upper 
part of the cliff* being more exposed to atmospheric agency, 
tliaii the parts beneath, will sufficiently explain why these 
rounded masses so frequently rest on bjtjcks which still pre-. 
serve the tubular form; and since such splieroidal blocks must 
obviously rest in that position in which their lesser axes aie 
perpendicular to the horizon, it is equally eviileiit, that when¬ 
ever an adequate force is applied, they must vibrate on their 

point of support.’*- 

EAllTlIQUAKES. 

At San Pietro in Bagno, in the Grand Duchy of Tuscany, 
several earthquakes of minor im|)ortance have been lately fell- 
In the morning between the 12th and 13th of August, nut less 
than twenty shocks were distinctly perceived. Three, tolerably 
strong, occurred about seven o’clock, which made the church 
bells ring. At Salva-piaiia, which w^as the spot most affected, 
a wall was thrown down, but happily without injuring any 
person. During the following day and night the earthejuakes 
continued, but wilh trifling effect. A haziness of tii^,atmo¬ 
sphere and a jmrticular kiiwl of obscurity about the sup were 
the plimnoinenu remarked immediately previous to these cuu- 
vulsioiis of Nature* 


METEOR AND EARTHQUAKE. 

A traveller, who happened during the nights of the 11th 
and 12th of August to be upon the Alps, reports that he saw 
a globe of fire which ligliteJ the atmosphere for three minutes; 
and about the same time the shocks of an earthquake were felt 
in several parts of Italy. 


FOSSILS. 

The labourers engaged in excavating the bed of Wallasey 
Pool, for tlie purpose of making a w et dock, have lately disco¬ 
vered several line stags* liorns, in the most i>crfeet state of pre¬ 
servation. It is ))robable that what is now termed Wallasey 
Pool was anciently part of a wood or forest, as in tlie neigh¬ 
bourhood the remains of large tiees are frequently found at 
different depths below the surface, of n very dark colour; some 
as black as coal, and so hard that tlie farmers use them as 
gate-posts. The hor.ns were found nearly thirty feet below 
the bed of the pool. The workmen, it is said, have alo dis¬ 
covered evident traces of an ancient road having once existed 
there at the same depth. —IjiiHipool Coioie}, 
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FOSSIL ELEPlIANTi 

A fossil elephant has been discovered on the east side of 
Lyons, in a garden situated on the hill which separates the 
Rhine and tlie Saone. The bones were foun<l m what the 
men supposed was virgin earth, that had never been turned up 
by either spade or pick-axe. M. Biedin, the Director of tlic 
lloynl Veterinaiy School, repaired to the spot, and recognised 
in the huge bones discovered by the workmen, the bones of an 
elephant. The liuincrus was twelve feet and a half long, and 
nine inches broad at its upper extremity; the tibia was two 
feet and n half; ami two fragments of the scapulum were toge¬ 
ther two feet in length. There was the head of a femur, and 
several other pieces of bones, so that M. Bredin had no dilK- 
culty in coining to a decision. Among the elepliant’s bones 
the bones of an ox were also discoverccl.— French JournaL 


EGYPTIAN ANTIQUITIES. 

M. Chttinpollion jun., having proceeded to Turin under the 
auspices of His Majesty, to study the collection of Egyptian 
antu]uities brought together by M. Drouotte, and forming at 
present the Royal Egyj^tian Museum of the King of Pied¬ 
mont, has already made known some of the principal monu¬ 
ments of this museum. We extract the following communi¬ 
cations from his letters: 

** By the kind permission of His Excellency Count Chale, 
Minister of the Interior, I have gained admission to the Royal 
Egyptian Museum. I had previously admired in the Palace 
of the University a fine statue of Sesostris, in rose gi'anite, 
eight feet high; the upper part of a statue of the wife of that 
king, the queen Ari; and another statue with a lion^s head, 
similar to two statues in the Museum of Paris, and bearing an 
inscription of the reign of Amenophis II. 

“ It was on the Dili of June that I visited for the first time 
the Egyptian Museum : nothing is comparable to this im¬ 
mense ^llection. I found the court crow<led with colossal 
figures in rose granite and green bosalt. The interior is also 
peopled with colossal monuments. A first examination dis¬ 
covered lo me a groiqi of eight feet in heiglit: it turned out 
to be Amon-Ra, seated, having beside him King Horus, son 
of Amenophis II. of tlic eighteenth dynasty—an admirable 
work; I hn<t seen nothing equal to Inis. 2dly, A colossal 
statue of King Misplira-Thouthmosis, in the same state of 
preservation as when it issued from the workshop. 3dly, A 
Monolith six feet high; it represents Ramses the Great 
(Sesostris), seated uj>on a tlirone between Amon-Ra and Ncith, 
of rose granite, and is a pcifect woik. 4lLly, A colossal 

figure 
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of King Moeris, green bnsnlt, of exquisite Workman¬ 
ship. Sihly. A statue, erect, of Amenophis II. 6thly, A 
statue of the god Phla, executed in the time of tlie Inst-men* 
tioned king. 7thly- A group of freestone, representing King 
Ainenoftep, of the nineteenth dynasty, and his wife Queen 
Atari. Hthly, A statue, larger than life, of Rainses the Great 
(Sesostris), in green basalt, finished like a cameo; upon the 
steps of the throne are sculptured, in full relief^ his son and 
wife. 

“ The number of funeral statues in basalt, red and white 
freestone, white calcareous stone, and gray granite, is very 
considerable : amongst them is one of a man crouching, whose 
tunic bears an inscription in tlie Egyptian vulgar tongue, of 
four lines. The steles of four, five, and six feet in height, ex¬ 
ceed the number of a hundred ; there is an altar covered with 
hieroglyphic inscriptions, with a great number of other ob¬ 
jects of antiquity. This comprises only one part of the cgl- 
lection, and there remain two or three hundred packages to 
be opened. The number of manuscripts is one himdred and 
seventy-one, of wliich forty-seven are already unrolled. Among 
these 1 have discovered about ten contracts in the Demotic 
writing; a Greek papyrus, and a law-suit between two inha¬ 
bitants of Thebes relative to tlie ownership of a house; tlic 
pretensions of the jiarties pleading and the means of the ad¬ 
vocates are analysed, and llie laws favourable to their respec¬ 
tive pretensions textually cited. 

At the end is the actual judgement, which was tlelivered 
in the fifty-fourth year of Ptolemy Euergetes II. A bilingual 
inscription in Egyptian and Greek, and a decree in honour 
of a prefect of the township of Thebes, and rendered undex 
the reign of Cleopatra and her son Cesarion, whose I had 
already proved the actual reign by the perusal of a scroll 
sculptured uj)on the tenijile of Dendera. But that which is 
most interesting is, that among the papyrus of the collection, 
is a Phenician manuscript; unfortunately there are but frag¬ 
ments of it, but perhaps others may be found amongst those 
not yet unrolled.”— French JournaL 

Meteo'ological Observaiions at Great Yarmouth^ by 

C. G. Harley, Esq, 

^ ' Wintk._ Thermom. Rain. 

1824.''Dry. Wet. E. SET’s: SW. W. NW.N. NE? Low. High.Med. In. 
May 14 17 7 4 3 1 — 3 9 4 46 72 55 

June 16 14 I 9 3 3 1 — 3 10. 55 69 60 Of 

July 22 9—238 6 2 2 8 60 79 69 

August 15162437 42 5 4 60 72 66 2j 


Calendar 
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Calendar of Flora^ Fauna^ and Pomona^ at Ilarffield in Si(sseA\ 
continued from September 19 to October 20. 

SopL 19.— Crocus autumnalis in flower m tlic garden. The 
weather is extremely unfavourable for the j)roduction of 
flowers, and tlie autumnal Flora is very backward and defec¬ 
tive. The China Asters, African MarigoUls, and other plants 
of this sort have very generally fuile<l, by being thrown so 
late in the season as to be injured by the rains before they 
could flow’cr. Holyhocks, the Prince’s Fcallicr, and other 
Amaranths abound only in a few places: in others all tlie 
plants have done badly. 

Sept. 29. — Michaelmas Day. The Michaelmas Daisy, 
Aster Fradesca7itii^\X\G Aster tardifonis^HWKX some others of this 
genus are in full blow\ Aga^dcus integer^ A. ai4^antit4S9 Boletus 
cdulis^ Boletus bovinus^ and feome hitherto inISescribed iungi 
are growing. 

•Oct. 2. — Agaricus 7nHscar2Us in abundance, both in the 

t rrove and in the orchard. The species, liowever, has not 
>een luxuriant this year in general. Swallows have become 
less numerous, several large migrations having taken jilace. 
Sihall-birds congregate in flocks. Wasps seem to be wantliig 
altogether this season. 

Oct. 12.—Weather damp and sliowery. The last white 
currants gathered. Today there fell almost a <leliige of rain, 
which flooded tlie meadows, and gave the marshes of tlie 
Medway the appearance of a lake. 

Oct 14.— Martins, hirundines urhicce^ still seen. The 
weather clearetl and became colder- 

Oct. 18.— Agaricus Jloccosus abundant under an apple-tree 
in the orchard. Tlie popular prejudice of fine weather about 
St. Luke’s Day has been verified again this year. 

Oct 20.— Some few swallows seen today flying about a 
paper kite which was elevated very high in the air. 

UTiis season has been one of the worst for apples ever re¬ 
membered. Pears are rather more plentiful. A few peaches 
still remain. . T- Forsteu. 

LIST OF NEW PATENTS. 

To Francis Henry William Needham, of David-strcct, Middlesex, esq., 
for his in^roved method of casting steel.—Dated 7tli October 1824.^(i 
months allowed to enrol specihcation. 

To Walter Foreman, esq. of Bath, Somersetshire, commander in tlie 
Royal Navy, for certain improvements in the construction of steam-engines. 
—7th October.—6 months. 

To Fredrick Benecke, of Deptford, Kent, verdigris manufacturer, and 
Daniel Towers Shears and James Henry Shears, of Fleet-market, London, 
coppersmiths, ,who, in consequence of a coininunicntion from a certain 
foreigner, are in poiiscssion of certain improvements in the making, pre¬ 
paring, or juoducing of spelter or zinc.—7th October.- (> months. 


To 
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I'o Pierre Alegre, of Kcrez tie la Frontera, Spain, engineer, now residing 
•At (^olet-plaee, Coinmercuil Road, Middlesex, for his improved and cecono- 
inieal method of generating steam applicable to steam-engines and other 
useful purposes.—7th October.— 2 months. 

To Humphry Jeffreys, of Park-street, Bristol, merchant, for his improved 
flue or chimney for furnaces and other purposes.—7th October.— 2 months. 

To Rol>crt Dickenson, of Park-street, Soiitliwark, Surry, esq. for his 
improvement or improvements in the manufacture and construction of 
metal casks or barrels, for the conveyance of goods and products by sea 
or otherwise.—7th October.—G months. 

To Francis Rlchman, of Great Pultcney-strect, Goldcn-sqnarc, Middle¬ 
sex, carpenter, for certain improvements in the construction of fire-escapes, 
part of which said imjwovements arc likewise applicable to other puq>oses. 
—7th October.—6 inonllis* 

To Stcplicn Wilson, of Streatham, Surry, esq., who, in consequence of 
communications made to Iiim by foreigners residing nbroatl, is in posses¬ 
sion of certain improvements in machinery for making velvets, and other 
cut works.— 7th October.— 4 months. 

To John Ham, of West (Joker, Somersetshire, vinegar-maker, for his 
improved process for manufacturing vinegar.—7th October.—4 months. 

To Matthew Bush, of West Ham, Essex, calico-printer, foV certain im¬ 
provements in machinery or apparatus for printing calicoes, and other 
fabrics.—7th October.—(i months. 

To John Shaw, of Milkown, in the parish ofGIossop, Derbyshire,farmer, 
for his transverse spring slides lor triiuipcts, trombones. French-horns, 
buglt's, and every other musical instrument of the like nature.— 7tb 
f)ctober.—2 months. 

To John Thomas Hodgson, of William-street, Lambeth, Surry, veterin¬ 
arian, for certain improvements in the construction and manufacture of 
shoes or subctanccs for slioes tor horses and other cattle, and method of 
aj)plying the same to the feet.—7th October.—0 months. 

To P]nli|> Chell, of EarIe*s-court, Kensington, Middlesex, esq. for his 
improvements in machinery for drawing, roving, and spinning of flax, wool, 
N^uste silk, or other fibrous substances.—14th October,—(J months. 

To John rxcorge Bodnicr, of No. 50, (Oxford-street, C*harlton-row, in 
the parish of Manchester, Lancashire, civil engineer, for certain improve¬ 
ments in the machinery for cleaning, carding, drawing, roving and Npinning 
of cotton and wool. - 14th October.- (i inonths, 

'Jo James Gunn, of Hart-stl*cct, Grosvenor-square, Miihllcsex, conch- 
maker, for certain improvements in wheeled carriages.— J4th October.— 
() monlhs. 

I'o William Philip Weisc, of Toolcy-strect, Southwark, Surry, inunu- 
facturcr, for certain improvements in the preparing and making water- 
j)roof cloth, ai>d other materials for the manufacturing of hats, bonnets, 
caps, and wearing apparel, and in manufacturing the ‘^aine therefrom. 
—14th October,—G months. 

To Henry Marriott, of Fleet-street, London, ironmonger, for an ini' 
provement on watcr-eJosets, — 14th October.— 2 months. ^ 

To James Follow, of Manchester, Lancashire, weaver, for certain improve¬ 
ments in power looms for weaving various articles.—14th October.—G mo. 

To Henry Maudslay, and Joshua Field, both of Lambeth, SiuTy, en¬ 
gineers, for their method and ap|)aratus for continually changing the water 
used in boilers for generating steam, particularly aj}plicable to the boi!er*=: 
oj'steam-vessels making long voyages, by preventing the dejiosition of salt 
or other substances contained in the water, at the same time retaining the 
heat, saving fuel, and rendering the boilers more lasting.—14th October,— 
G months. 
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LV. Contributions to our Kii&iioledge of Chemical Bodih^ 

By Mr. W, Heuapath*. 

No. 1. On the Combinations of Oxygen. 

A DESIRE to know the state in which oxygen exists after 
combination, induced me in 1821 to commence a set of 
experiments upon the metallic oxides; in the course of whicli, 
many new facts have presented themselves, which I conceive 
are worth recording; and under this impression I shall venture 
to make them public; although from the tedious manipula¬ 
tions required to purify the different substances, the necessity 
of taking their density at one particular temperature, and 
the short time I can devote to such pui'suits, I find it im¬ 
possible to present a complete series of the metals and tlieir 
oxides, as was my original intention. In following up my 
ideas on those bodies, I had expected to derive some informa¬ 
tion from the labours of others; but unfortunately, I found 
that the oxides had been scarcely at all operated on, as far as 
regarded their densities;—at least I am not aware that any ta¬ 
ble of tlieir densities was ever published: and although it had 
been considered of sufficient importance to ascertain the den¬ 
sity of the various metals; yet, from the inattention of the ex¬ 
perimenters to their purity,—to the propriety of their being 
reduced without alkaline fluxes, to their being allowed to cool 
slowly in tlie crucible in which they were melted, and to the 
neglect of registering the temperature at which the specific 
gravities were taken,—there is so much confusion, that it is with 
great difficulty I can select enough to form a table. I have 
done so here: but as I consider it absolutely necesSary that all 
the experiments should be repeated; if this notice fails to call 
the attention of chemists to this department of science, I shall 
extend my task to it: but from the magnitude of the under- 

* Read before the Society of Inquirers of Bristol, Septeiabei* 20, 1824. 
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taking it must be long before it will be complete. In the mean 
time I simll j>roduce evidence enough to show what I con¬ 
ceive to be general laws, leaving it to futurity to give them 
absolute precision. 

As a basis, I have taken, as accurately as I could, the den¬ 
sities arranged below: some few' are of no value to this in¬ 
quiry ; but as they may be serviceable to others, I shall give 
the whole list: 

Cadmium, perfectly pure.62^ 

Cadmium, brown oxide.G2 

Cadmium, carbonate, dried at ISO® ... 63 

Coi)per, not poled.65 

The same copper, puieil.6^1* 

Copper, in grains.64 

Copper, pure, melted, and cooled in crucible 62 
Copper, red oxiile, as made from acetate . 62 

Copper, red oxide, by heating copper . . 62 

Copper, black oxide, from heating with nitre 62 

Copper, sulphuret.64 

Tin of commerce, containing lead ... 64 

Tin, hammered.64 

Tin, remelted, and allow'ed to cool in crucible 64 
Tin, pure, as reduced from white oxide, 

-hammered the same .... 


A 

} 


8-659 

8-183 

4.-420 

8-510 

8-843 

8-6006 

8-900 

6-093 

6-052 

6- 401 
5-792 

7- 602 
7-600 
7-5565 


Tin, white oxide, heated till yellow 


Lead, puce-colour^id oxitle . 

Arsenic, pure (metallic) . 

Arsenious acid, glacial.63 S'729 


Bismuth, white oxide, heated till yellow 
Bismuth, sulph iiret. 


Iron, red oxide, from nitric aciil . 
Mercury, black oxide . . . . 

Mercury, red, from nitric acid . 
Mercury, red oxide [jper se) . . 

Mercury, proto-chloride (calomel) 


62 

7-285 

1 62 

6-666 

64 

4-933 

62 

6-639 

62 

11-352 

64 

9-277 

60 

9-096 

62 

8-902 

62 

5-672 

63 

3-729 

61 

9-831 

62 

6-7608 

65 

8-211 

58 

7-591 

62 

5-300 

62 

4-959 

62 

10-69 

64 

11-074 

65 

11-085 

60 

6-707 

62 

7-143 

66 

5-129 


Manganese 
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to the K7io*mledge of Chetnical Bodies, 

Manijanese, brown oxide 62i‘^4’7264 

Nickel, black oxide. 62 4'846 

Cobalt, black oxide. 62 5*322 

Tungstic acid. 62 5*274 

The first fact I noticed in taking those densities, was that 
the oxides were nearly^ ij not all^ hygrornetric, the quantity of 
water they abstract from the atmosphere being regulated by 
certain laws, which I shall endeavour to detail and explain in 
a future paper. I conceive the overlooking this hygrometric 
property ol‘ tlie oxides to be one of the principal causes why 
the results of different chemists are so discordant, that instead 
of calculating the e(|uivalent weights ol* metals from their 
oxides, ihcy are obliged to have recourse to their salts for 
that ])iirpose. Let us take an example by wa}^ of illustration. 

I converted 100 grains of tin into gray oxide, by solution 
in muriatic acid, precipitating by potassa while* recent: on 
washing, drying, and weighing the oxide produced, it amount¬ 
ed to 124*92 ; in a few minutes it became 126 grains; and in 48 
hours it had absorbed as much moisture from the atmosphere 
as increased its weight to 127*32. Now if we suppose two ex- 
pcriinejitcrs at work upon the same metal, the one w'eighing 
his oxide hot, the other leavijig it to a convenient opportunity, 
their results would diller nearly 3 per cent.; or if the second 
only deferred weighing a few minutes, they would not agree by 
1 per cent. 

There aj)|)ears to be an intimate connexion between the 
density of a metul and the quantity of ox 3 'goii it unites with ; 
so much so, that I think when the course of accurate experi¬ 
ments is complete, which I have explained above, the follow¬ 
ing will turn out to be a general law.— All metals combine with 
oxygen in the iiwerse ratio of their demit ies^. 

In order to show the extent of evidence w'hich has pro¬ 
duced this o})iiiion, I shall give a table, where the metals 
which arc best known are arranged in the order of their den¬ 
sities, iroin the heaviest down to the lightest, with a column 
containing the smallest (jiiaiitity of oxygen with which iOO 
parts of those metals are knowai to unite (protoxides); where 
it will be perceived, that as the metals become lighter, the 
quantity of oxygen they combine with increases. 

* We wouUl here rciiinrk, that there arc several in(>tances of conibina-* 
tion with oxyjjcu anionj' the metals, that appear to throw considerable doubt 
upon the existence of this law: ]00parts of potfis»iun), for instance, the 
density of which is O'Ho, take 20 parts of oxygen to form potash; and the 
s'lnie quantity of sodi um, density 0'07» requires 33*33 of oxygen to produce 
soda ; both alkalies being protoxides.—Kn. 

S & 2 
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Table of P)'otoxidc$. 


Naiae. 

Density. 

W'’atcr=-1, 

Oxypen. 

lolOOMct, 

Name. 

Density. 
Waters^ 1. 

Oxypen. 

tolOOMet. 

Platinum 

21*47 

4-42 

Nickel 

8-380 

27-40 

Gold 

19-258 

4-()2 

Cobalt 

8-340 

27-58 

Tungsten 

17-33 

8-33 

Manganese 

8-013 

28-107 

Mercury 

13-568 

4-00 

Iron 

7-847 

28-570 

Lead 

11-352 

7-69 

Till 

7-285 

13-56* 

Silver 

10-474' 

7-27 

Zinc 

7-121 

24.-24 

Bismuth 

0-822 

11-26 

Antimony 

6-424 

18-18 

Cojiper 

8-900 

12-50 

Tellurium 

6-115 

25-00 

Cadmium 

Molybdenum 

8-659 
8-611 1 

14-28 

16-66 

Arsenic 

5-762 

31-58 


Here we see that the numbers in the 3rd colun)n have an 
evident tendency to increase downwards:—that platinum, a 
metal 21^ times as heavy as water, combines with about 4 per 
cent, of oxygen; while arsenic, about 5^ times as heavy as 
water, combines with 31 percent. Tungsten, nickel, cobalt, 
manganese, and iron, are greater numbers than they should be; 
and it is strange that all of them, except manganese, are sucli 
as w^e should expect not to have Ibund tlie protoxides of, be¬ 
cause the oxides in the table contain oxygen, compared with 
the peroxides, as 2 to 3, leaving it probable that there is an 
undiscovered oxide of each, containing oxygen as 1. In the 
oxides of manganese there is great confusion. Berzelius finds 
two with less oxygen than the one in the table: but the theory 
of equivalents and the exj^eriments of good chemists j^lead 
against the first of them; while the second of them I have not 
introduced, because it is not well defined, although it would 
better accord w ith the table. 

My experinients on the oxide of tin from muriatic acid, 
make it composed of 100 metal +24*8 oxygen (instead of 
13*56), in which case that mctul would accora: there only re¬ 
mains antimony, the oxides of which are still more confused 
than those of manganese. 

I am the more induced to think tliat this law will be proved, 
from the circumstance that the unmetallic bodies I find, as far 
as they have been investigated, seem to be governed by the 
same laws. 

* I znedie this 10(>+24‘92. 


Table 
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Table of Non--metallics, 


Name. 

Density. 
Air = 1 . 

Oxygen 
to 100. 

Name. 

Density. 

X 

Oxygen, 

Iodine vapour 

8-6780 

32-4 

Iodic acid 


Chlorine 

2-5000 

22-2 

Protoxide \ 

55-55 

Sulphur vapour 

Pllll 

50*0 

chlorine j* 

Azote 

•9722 

57-1 

Hypo-sulphu-1 

55-55 

Carbon vapour 

*4160 

133-0 

rous acid / 

Hydrogen 

•0694 

8000 

Protoxide azote 

55-51 

Boron 



Carbonic oxide 

55*46 

Phosphorus 1 
Fluorine [ 

unknown 

Water 

55-52 

Selenium J 






Here there is such au exact agreement in 5 out of 6, that 
tlie density multiplied by the oxygen gives one constant num¬ 
ber. Iodine is the only exception, the product of which is 
much greater than it should be: but as iodine was only dis¬ 
covered in 1812, as there is only one of its combinations with 
oxygen (iodic acid) known, and as all tlie others combine 
with oxygen in more than one proportion, I have strong 
liopes that future investigations will cause this anomaly to 
disappeiir; particularly us chlorine, which is very similar in 
many respects to iodine, combines in such proportions as 
would with iodine give the true number, viz. 1 atom chlorine 
+1 atom oxygen. 

A familiar example of the combination of oxygen with a 
metal, and the condensation resulting, will serve to give a 
clear idea of what I conceive to be another law.— Oxygen in 
uniting to a metal has its bulk reduxed to a small measure of 
the bidk of the metal. 

Lead, the density of which at 62® when perfectly pure and 
allowed to cool gradually, is 11*352, water being 1*, takes of 
oxygen, to form its protoxide, 7*692 to 100 metal: that is, a 
cubic inch of lead, weighing 2886^ grains, unites with 222 
grains or 655 cubic inches of oxygen gas; but the 656 cubic 
inches are now reduced to very nearly !§■ cubic inch, for the 
oxide would only displace that quantity of water, having a 
density of 9*277; therefore, we must suppose the cubic inch 
of lead to have condensed the 655 cubic inches of oxygen to 
of its own bulk, or to 1-2036th part of the space it occupied 
in the state of gas. The following list will show tliat the 
same law obtains with the other metallic oxides. 


Lead 
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LVI. On the Calculus ojVaviations. By John Walsh, 


To the Editors the Philosophical Magazine and Journal, 
Gentlemen, 

% 

pERHAPS you will be so good as to insert the following 
^ paper in the next Number of your very valuable Journal, 
if not too much preoccupied. 

I have the lionour to be, gentlemen, 

Your much obliged servant, 

Sept. 30, 18i?4. John Walsh. 


Let AB be any straight line bisected in C, and let E be 
any other point in AB, then 

(AB-AC + CE)(AC± CE) = ABxAC-ACr2± 

(AB-2AC)CE-CTi2. 

or, as AB is equal to 2AC, 

(AB-AC + CE) (AC + CE)=: AB x AC*AC ^ 

The preceding is the demonstration of prop. v. book 2, of 

the Elements of Euclid, We see by it, as CE ® is negative, 
whether CE itself is positive or negative, that the inaxiiniiin 
rectangle under the two segments of any given straight line 
takes place w'hen the line is bisected. The condition of maxi¬ 
mum requires, therefore, tliat the coefficient of CE the arbi¬ 
trary magnitude added to and taken from AC, should be no¬ 
thing, and that CE ^ should be negative. 

Clothing the preceding equation in the notation of the 
differential calculus, there is given, in the case of maximum, 

ado: — ^xdx = 0 

in which = AB, j: = AC', dx^ CE, dx^ being considered 
indefinitely small. Clothing this last in the notation of the 
calculus of variations, there is given, in the case of maximum, 

J'h[adx — 2xdx) = 0. 

J' ^ad^x — 2xdZx^2ixdx^ = 0. 

Integrating by parts, the integral is, 

atx — 2^54r+ J'^^xdx — 2^xdx^, 

It is seen, that the terms remaining under the integral sign 
destroy one another. We are left, therefore, by the calculus 
of variations, at the point at which we set out, and we have 

not 



Mr. John Walsh on the Calculus of Variations. 3Sl 

not still for the determination of the maximum) but the ori¬ 
ginal equation, 

adx ^^xdx= aSx — 2xSx= 0. 


I shall take now what is called the differential equation of 
the curve of quickest descent. Finding the variation, and In¬ 
tegrating, then 

*^sdu ds^u 'k ^ 

= 0 . 


-‘J +/i 






The terms remaining under the integral sign destroying one 
another, there is still for tlie determination of the minimum, only, 
the original equation, is * rfs 


u 




u 


'^I'hus, it is first of all demonstrated, by the fifth proposition 
of the second book of Euclid, that the calculus of variations 
is no calculus at all. Its nonentity is self-evident; for it con¬ 
sists in ascending from the second tej'm of the development 
of a binomial to the third, and then redescending again, leav¬ 
ing us at the point at which we set out; doing and then un¬ 
doing to no piuj)osc. The Institute of France was too hasty 
in the reports which it gave of every paper, in fact, which I 
addressed to it. 

M. Walsh croit que cette demonstration est la seule ri- 
goureuse qui ait ete donnee jusqu* a present pour le cas dont il 
s’agit. Cependant il suffit d’avoir lu les ouvrages d’Eulerou 
des gcometres qui out ecrit apres lui sur cet objet, pour etre 
hien convaincii que la formule du binoine est depuis long- 
temps etablie en toute rigueur .”—Exfrait du proces^vcrbal de 
la Seance du Lundi^ 24 Dcceinbre 1821. 

L’auteur s^esi propose d’etablir un tlicoreme qu^on pent 
exprinier comme il suit: Chaque terme du developpement de la 
w™' puissance du binomc surpasse en valeur num^rique la 
somine des termes suivants.—Ce theoreme suppose ^videmment 
que Ic second terme du binome a une valeur iiumerique in- 
ferieure a celle du premier.”— Lundi^ 24 Fevrier 182S. 

With respect to the development of a binomial when the 
exponent is a negative whole number, let 

developing the right hand member by division, and arranging 
according to A, 1 get, 

(x + A) =x —nx h+ ^ ^ 


1 .2 


X 




The preceding is the demonstration to which the first of the 

T t 2 preceding 
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l>rccediiiff extracts refers. The Institute of France calls it a 
pretendea demonstration. Then all oiir numerical divisions 
are only pretended. I have given the only general demon¬ 
stration of the formula of the binomial that has as yet ap¬ 
peared. It was read by the Royal Society of London, June 
6, 1821. Had I sent it to the Institute of France, it would 
have been called pretended, and rejected. The second ex¬ 
tract refers to the dinomial theorem^ The report asserts, 
that the theorem evidently supposes, the second term of the 
binomial to be less than the first. The paper of mine in the 
Philosophical Magazine for last June, demonstrates that the 
Institute is in error in coming to such a conclusion; for the 
theorem is demonstrated in that paper when both the terms 
of the binomial are equal to each other. The dinominl 
theorem is a general law of all series. It has banished more 
errors from algebra than has the sj'stein of Copernicus ba¬ 
nished from physical astronomy. The following is its enun¬ 
ciation in the most generjil sense. 

In every scries, the sign of any term aftci* the first, is the 
sig7i of that term combined wth all those that follow it. 

This grand theorem has banished fluxions^ differentials, 
and the calculus of variations, and has extended the domain 
of algebra without limit. 

The following is from the last rej)ort which the Academy 
of Sciences has given with respect to the binomial calculus, 
that I have received : 

“ Les commissaires ont 6te d’avis que les memoires de 
M. Walsh n’apprenoient rien de nouveau, ils croient ne de¬ 
voir attaclier aiicune importance an nom que I’auteur voudra 
donner a son calcul, ct se dispenseront de fixer plus loug-temps 
sur ces objets Tattention de T Academic.” 

- ‘‘ (Signe) Poisson, Cauchv, Rapporteur.” 
“ Lundi, lOJuin, JH23.” 

The influence which the infinitesimal calculus has so long 
exercised in geometry and analysis, has not permitted the 
Royal Academy of Sciences of Paris to perceive clearly its 
w'ay through the binomial calculus. The preceding demon¬ 
stration of the fifth proposition of the second book of Euclid, 
first, demonstrates the absurdity of the logic of the infinitesimal 
calculus; secondly, it developes the general theory of maxima 
and minima; and, thirdly, it demonstrates the nonentity of 
the calculus of variations, 

Cork, Sept. 30,1824, 


LVH. On 
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JLVIL On the Tran^ormation of the Solutions of a Periodical 
Functional Equation. By John Herapath, Esq. 


TF x = I have found by a very simple and direct pro- 
^ cess that the complete solution is 



2kv)r 

n 


. -1 
+ Sin 




where tt is the semi-perimeter to radius 1, h any integer, and 
(f) any arbitrary function; also v, 7i any numbers whatever, 
rational, irrational, or imaginary. The function sin may also 
be changed into cos, tan, sec, &c. if we please; and the only 
condition that appears necessary, if should contain an in¬ 
verse circular function, is not to blend the operations, but to 
let each act separately and distinctly. 

Let us denote (1) by 

.r = <pf ^ X * (2) 


and in any other case, for instance, when 4^^ .r = .r, let it be 

'J'/'*’= <?>/ ^ (3) 

Then if in (2) v be expounded by — we shall have 


n 

4# r 


n 


^ tn 

which by (1) is equal to Therefore 4^ =4^/ and 4^ = 

4;y \ that is, a periodic function of any order is a given order of 
a periodic function of a7iy other order, both tahen completely. 
This result is also easily obtained a priori^ but there is an¬ 
other consequence flowing from it, that seems, to me at least, 

— j 

of a more novel character. For instance, because 4^ ^ ^ = 4^^ 




J -1 



x: that is <p=:p^. In other words, f there be any two a?-~ 
bitra}yfunctio7is ip, (^^perfecilyunluniied, then is 4> = (p;; or they 
ai'c identically the same. This singular consequence is evident, 
if we consider that a function perfectly arbitrary must virtually 
contain at every instant every form that can be given it. Two 
such absolutely arbitrary functions must therefore simulta¬ 
neously comprehend all and the same possible forms, and 
consequently be equally and identically the same. I do not 
mean to contend that an arbitrary function may not have at 
any time any particular form the problem requires; nor that 

Iwo 
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two arbitrary functions of the same variable may not simulta¬ 
neously have very unequal forms under certain circumstances; 
but wlien (juite free and unrest^cted, then they are identical. 

To enter into a further discussion of this met of identicity 
would lead me into details inconsistent with the object of the 
present jjaper; but the utility and impoitance of it in the theory 
of arbitrary functions are obvious to any one acquainted with 
this calculus. 

Suppose we Iiavey4'‘^ = a andy’being given pcriodics 

of the second order, and it be required to determine 4^: 

Assume /if x = ^ which coincides with the ques¬ 

tion when v—o whatever be the form of f. Then substituting 
OLX for Xy and taking they function on both sides, we get 

if ax [ifx.fax^'\ = 

which diiFerentiated witli respect to v alone, and then reduced, 
becomes ___ logipax _ <pax » 

log fa? fX ' ' 

putting ^ for the differential function of / and including in 
the arbitrary function the log. 

A similar solution would come out, if we hud as well as v 
introduced an arbitrary factor b, and after the differentiation 
with respect to b and v, put Z>=1 and v=0, Botli of these 
methods, however, fail in giving the value of ifx when 

is a constant quantity; which happens in the simple 
cases of /x being x, — x, or —. In these cases the solution is 

X 

obtained by the extension of* a neat and simple artifice em¬ 
ployed by Mr. Babbage in the solution of ifxs= i^ax. Sub¬ 
stitute vifux + b<px for ifux ; change x mto ax; differentiate 
with respect to v and b after eliminating if ax; divide hy dv 
or db; and then putting = 1, 0, we obtain 

—J'ifX=/ifX.{ifX + 'pax)-{- (px. (5) 


Again: if we have /ifX = ifa^ x*,thc condition being a”^x^x 
where n and r are any rational numbers whatever : 

Then assuming fifx = ifa^x»<px^. 
we have by continually substituting for function its value 

4/x =/“* {(f - 

( 6 ) 

where each J ^ applies to all the expression on the right 

* Since writing the above 1 have succeeded in discovering a solution to 
this equation of the monomial form, even when r,n are irrational or ima¬ 
ginary- hand 
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hand of it, and q is the prime numerator of The number 
of J S, or terms, must therefore be q* If now we put ge¬ 
nerally X embracing the log. in <f), and differentiate 

(6) with respect to v, we shall find 


-1' 


0 = [Aa f’^x..f’^x, [Ag^i4;x (7) 

where the several orders oi f'^x are factors to all the expres¬ 
sion following on the right hand, and tlie acute accent in each 
case over the — 1 signifies the differential function of the in¬ 
verse function of f the other indices denoting simply the di¬ 
rect or inverse functions of f as they happen to be positive or 

negative; so that generally f x implies the ~— function of 


f<}X. 

Otherwise thus: 


Put for yj/a^x 6<pjr + 7»\|/a^T, and the equation proposed 
stands fy^ b^x+v^u^ x (8) 


2r 

a X 


which becomes 4^‘3:’= x-\~x)f '[if 

• + . . . xf ^^^x-{-v4fX (,9) 

by successively substituting for the last number its value de¬ 
rived from (8). In this expression (9) the same import is 

given to each J ' as in (6). Differentiating with respect to 

b and v; putting afterwards i=0 and v= 1; letting A^ = fa*^j:; 


db 


and comprehending in <p the quotient we shall find 


+ f - 1 -/ ^x + f 4;x,^A^+f ^X 

— 1 ' 

+ * * • f 'I'• 2 ^- ^+ 4 /^ = 0 ( 10 ) 

the orders and accented fs denoting the same as in (7). 

It may here be observed, that these exj)ressions (7), (10) are 
not necessarily confined to periodic functions. In case, how¬ 
ever, ux is not a periodic, we must put every where pot^^^x for 
y^/x. When oix is a periodic and of the wth order,y'j' must 

obviously be a periodic too, of the order Should in 

this instance f x not be a periodic, the arbitrary function will 
receive a certain limitation, which being inconsistent with the 
perfectly unlimited form in which it is introduced, and which 
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it should therefore invariably maintain, renders tlie proposed 
equation impossible in a general point of view. It should not 
however hence be inferred, that when an equation is generally 
it is universally impossible. Restrictions may be introtlu<jed 
which may render a generally impossible equation, particularly 
possible; as for insUmce, in the problem of tangents consi¬ 
dered by Messrs. Euler, Wallace, Ivory, Herschel, &c. 

From either of the expressions (7) or (10) the form of 4/j: 
may be determined, and hence the general transformation of 
the complete solution (1) into any other complete solution, 
where the form without the arbitrary functioji coincides with 

any particular form we please. For suj^pose r, and 

that our complete solution is ^a'* it is required to find 

the form of <p, so that this complete solution may be trans¬ 
formed into a complete solution ^ith the particular form 

f^ T. We have then x=> .r, or =<fa^.r to find 

the form of <p involving an arbitrary function. The condition 

tn 

of f in this case is evidently f x = x. IJy substituting in 
(7) or (lO) fnr^^ and <pfor we have an equation involv¬ 
ing only <px and arbitrary functit>fis of x, oT &c., fi'oni 
which px nia}" be determined in a given function of an arbi¬ 
trary function of x, and the various orders of CJiving 

to the arbitrary function a particular limn, we shall have 
/3x for some particular form of and therefore generally 

!px = $./3x and f”^x = /3“ 
where may be perfectly arbitrary. Consequently 

y'‘x=4>a’‘<p = 

and the comidete solution transformed into the particular form 
X is = ipj'‘ f ~ '.r, 

/ n 

in which 4^ x = x. 

The brevity to which I am confined in such a paper as the 
present, prevents me from detailing the numerous applications ' 
and powers of the two important theorems we have just de¬ 
duced. I shall therefore content myself with showing their 
utility in the solution of a ptobiem not, I believe, heretofore 
' attempted. 

Let us have given the form of f*' x, the condition being 

/ 
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f^^x=:x: it is required to find tlie form of any otFier order, 
f^x\ r, 77, t being any numbers whole or fractional. 

We of course here suppose that the form ofy'^x being 


- 2 r 


known, common algebra will give ns the form of f , /* 

-; . 

Assume y'^x = wliich u is the particular form 

of ^I'.rin our complete solution (1); and which is therefore al¬ 
ways known i’or every order. For x jnit 4;x, and w'e have 

4/x =. 4/a^x. Determine the form of 4/x from (7) or (10) 

by substitutingy’'* for ^ and making <fx in the expression 
employed = . 2 ’. Then w'e shall have 

y'^ .r = 4'a ^ 4' 

where and 4^ kiu'wn forms. 

As an cxam})le, lc*iy> = i—x, and lot it be required to find 

the form o\' f “ x. 

Now, w^e easily sec that /'^x must be a function of the 
fourtli order. The difficiilty, however, does not lie in finding 
a function of this or of any otlier order, but in finding such 
a one that its second function shall have the particular form 
assigned to/I By putting in (1) /"=!, we have 

i — X —4'( —4/“^x) 

and, since y^x= —1, by (.5) 

b —.4''^' = 4'^*’ + !?(—x) — f X. 

1 hereiore 4'-^ =-^ ^ , and y 

22 2 

putting (px = X. 

Again: by (I), when k = \ and v = ^ and because ax= —x, 


ft ^ X 


= — \/ 1 —X®; 


and therefore 


rk f ] I — t , — a/ 4 —(2r-.6)’i 

/2x = 4;ai4^ x= -^- 


All arbitrary function iniglit here have been easily intro¬ 
duced ; since, instead of making fx = x, we might have made 
it equal to f^x, any function whatever of x, that becomes —<px 
by changing x into —x. Any odd power of x is an obvious 
case. Such an arbitrary function would disappear in the given 
particular form fx. 

We are now therefore in possession of a general and direct 
rule for extracting any functional root whatever of a periodic, 
and that too in finite terms. 

VoL 64. No. 319. Nov. 1824. U u 


As 
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As another example of the application of the preceding 

theorems, take the equation > 1 / .r = \p ^ x, the condition be¬ 
ing = where p, q, n are any numbers, A particular 
case of this equation has been considered by Mr, Babbage in 
the 68 th Prob, of his and Messrs. Herscliel and Peacock's 
Examples,” &c. 

Take the function on each side, and = 

"Whence = a *“^x,and ^ x = x. \|;x is there¬ 
fore a periodic of the order the q^—p function having 

the particular form a ^ x. An arbitrary function will be coni- 

T 

prehended in a wliich will disappear in oJx. 

The truth of this solution ma}'be otherwise shown thus: 

take the 4 '^^ function on both sides, and change x into a '"x, the 
proposed equation will become 

Another similar process gives x = andgencrallv 

nji n q n p n q 

\J/ ct X —~ ^ X, or ^ X — \|/ ^ X. 

»» . 

Whence \J/ x = x. 

Mr.Babbage, to whom the world ow^cs so much fl>r his dis¬ 
coveries in this calculus, has given a difterciit solution, when 

r=l. He finds by an indirect process that x* 

will satisfy the conditions of the question when/‘is any periodic 
of the q—p order, and f any symmetrical 1 ‘unction of x, ax, 

n— 1 

a*x, . . , , ax; 77 , 7 ;, (7 being whole numbers, I lis solution 
comprehends the form of a not in the particular solution J', 
which is indeed left perfectly arbitrary, but in a certain limi¬ 
tation to the arbitrary function itself. This method likewise 

q-p 

gives every value of x = x without any exception; but 

if my views are correct, ^ x should have but one value, and 
that =:ax, and free from an arbitrary function. 

I have some other observations to make on this subject and 
the nature of periodic functions, which brevity obliges me to 
to another opportunity: but I may here observe, that 
the functional theory properly considered, results from a much 

more 
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more comprehensive system, which has led roe to a direct and 
complete integration of equations of differences of all orders 
and degrees, and the numerical resolution of all algebraic equa¬ 
tions. Indeed, I am not without hopes, frem some ideas 
which have lately occurred to me, that it will likewise ulti¬ 
mately lead to the direct algebraic resolution of equations of 
all degrees ; and if ever the thing is to be done to the complete 
integration of differential cquatiojis, or show us wliat cases can, 
and what can never, be integrated in finite terms. 

J. Heuapath- 


Errala in my last paper: Phil. Mag. for September 1824: 

P. 1.98, 12 lines from bottom for . r^ad , 

— 8. insert is” after Mr. Ilcrschcl’s. 


LVIIL Statement on the part of the Monthly Critical Gazette 
respecting the Revic'w of Sir J. E. Smith’s English Flora 
hi that Publication. By A Correspondent. 


To the Editors cf the Philosophical Magazine and Jow'nal. 

Gentlemen, 

A S a reader from its origin, tind a frequent correspondent of 
your valuable Magazine, and as one who has also read, and 
felt a warm interest in behalf of a new Review which started in 
June last, professing the novel and very useful design, of no¬ 
ticing every British Puhlicafiony at the beginning of that month, 
next but one after it first appears in the shop of a publisher; 
I have been induced, by the notice you have taken, in pages 
226 and 227 of your September Number, of a critique in the 
first number of this Review, on the very able and important 
work of Sir James E. Smith, his English Flora f to Tec\pest 
your permission to state, that after having read Sir James's 
work, and since carefully compared your comments with its 
pages, I fully and most unequivocally concur in the justice and 
propriety of your comments; and the Editor of the Monthly 
Critical Gazette after having made a like comparison, commis¬ 
sions me to say the same for him ; except tliat we could have 
wished the last paragraph, and particularly the four last lines, of 
your comment had been somewhat more guardedly expressed; 
and so, as not to have overlooked the new and distinguishing 
character of the Review in question, as standing j:)ledged to 
notice all the works of science as well as on other subjects: 
because out of this pledge, under peculiar circumstances 

u 2 which 
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which I am about to mention, has arisen tlie injustice to Sir 
Janies Smith which is now deplored* 

Sir James Smith’s two volumes were, witli a few others, 
committed to the critical examination of a Gentleman who 
came highly recommended, himself a writer on Botany, and 
experienced, as the Editor was led to believe, in similar duties 
to those required of him in the present instance; which were, 
to funiish early (as the time of })rinting and the limits of the 
work required) ‘‘ a condensed, fyuc and impay^tial account of 
the subject, execution and character” of each of the works 
so submitted for examination; the profiered remuneration 
being unusually liberal, and fully adequate to the duties con¬ 
tracted to be performed. It happened howevei, in the hurry 
of getting up the first Number, and without the Editor’s sus¬ 
picion of any thing wrong being awakened thereby, that the 
critiques from the Gentleman alluded to (as well as some 
from others) came to liand so exceedingly late in the month of 
May, as unfortunately to occasion the neglect, on the part of 
the Editor, of revision of this review of Sir James’s w’ork. 

It needs, I submit, gentlemen, but a small share of discern¬ 
ment in any reader of Sir James’s work, and of the ciitiqiie on 
the same, to discover, that private resentment on tlie part of the 
Critic has dictated most of his remarks ; stimulated, perhaps, 
by Sir James having omitted to notice or quote his botauictil 
work, whiclt has been alluded to herein: although in a short 
paragraph, in the middle ()f l^age xxv of his very able and 
highly instructive l^reface, Sir James Jias candidly and deli¬ 
cately stated his uasous^ v\hich to me appear conclusive ones, 
why such omission h.is been made, but without either naming 
the author or express)V indicating his w^oik ; towards neither 
of w^hich has Sir James shown animosit>, as iar us I can dis¬ 
cover, or the wish to injuie either. Perhaps, also, a soreness 
has been felt tiiat F.L.S. does not grace the critic’s name; 
not, as I have been well assured, through any personal offence 
taken, or influence exercised, by the President of the Lin- 
naean Society, but because of foul and unmerited abuse lieaped 
on the memory of tJic great Sw^edish Naturalist, and on his 
system of arranging plants, such as had too much disgusted a 
large majority of attending Fellow's, for them to allow of the 
calumniator becoming their companion. 

I greatly lament with yon, gentlemen, that the v'cry best 
works of science and research are raiely noticed in the Re¬ 
views; from 10 to 15 and 20 years ago, this was far less tlie 
case than at present; scarcely a Number of the established Re¬ 
views then appeared without containing one or more excellent 

analyses 
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analyses of works of science or the useful arts; written, many 
of them, as my inquiries have in several instances enabled me 
to ascertain, by eminent Professors and known scientific cha¬ 
racters: but of late years, since the overwhelming flood of novels 
and works of fiction on the fields of literature, of travels 
and voyages, and wordy disquisitions on political economy, 
ajid a few other subjects devoid of fixed principles; these 
have enabled the Reviews alluded to, to fill their periodical 
Numbers without calling in the aid of any scientific or prac¬ 
tical men, and science and the useful arts have accordingly 
been almost entirely banished from their pages; volume alter 
volume of these Reviews having appeared, without the notice 
of a single work of this kind; except, that its title 

may have appeared in their monthly or quarterly list of new 
publications. 

This state ofthi Mgs, so degrading and injurious to science and 
art, I saw jio hopes of being removed, until the announcement 
of the Month! ij Critical Gazette; which, although its notices must 
often be too short to answer fully the purposes desired, yet, 
if candidly and fairly done, as I understand to be the wish 
and determination of the Editor and Proprietors that they 
shall be, these notices cannot fail of being useful; and parti¬ 
cularly, as I hope, in stimulating the other Reviews, having 
more ample space, to return to and even improve upon the 
good practices, from which they have departed, of giving full, 
able and early accounts of important works of science and 
research. 1 am, gentlemen, yours, &c. 

London, Oct. 5. A Constant Readeu. 


LIX. lilt} oductiun to the Seventh Scctio7i of Bessel’s 

Astronomical Obsei vat Urns* 

[(’oiitinucd from p. 561.] 

7- Siunmary the Results obtained^ 

T^OR the purpose of giving a general view, I sliall put to- 
gethcr all the reductions which, agreeably to the investi¬ 
gations here communicaled, are to be applied to the Kbnigs- 
burg observations with Reichcnbach’s circle, and by which the 
calculations are made in the journals since the beginning of 
1822. To the readings of the circle for an observation made 
in the meridian, or reduced to the meridian, is added for flexure 
and imperfect division 

+ 1"*11 sin {u + 1° 33') + ()"'26 cos {u + 1° 33') + error of 

division, 
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division, the latter being taken out of the table in article 1. 
If two verniers only have been read off, the difference between 
two verniers and four is to be applied besides; by the curve 
which I have drawn, and the mean difference of the two pairs 
of verniers, which in the 6th section of this work was found 
?=1'^'26, I have made a table of this difference, which, with 
the table of the corrections for flexure and imperfect division, 
is to be found at the end of this Introtluction, To the places 
of the pole, derived from observations of the two pole stars, is 
to be added, in the Eastern position of the circle — 0'''25 

Western .d l"’18 

The polar distances tlxereby obtained are cleared from re¬ 
fraction by the formula 


« 1 V 5550+10 53700+r^ ^^A^ 180+16.75.0,36438 

g. ,UU3 ^^333,28^ 5550++ 53700-t-lo/ M80+(/-32)0,36438'' 

where g,A,X refer to the table in the Fundamenta Astronomia:^ 
and b signifies the true height of the barometer in Paris lines. 
t' and y the readings of the interior centesimal and exterior 
FaJirenheit thermometer. For facilitating this computation 
I give below tables in which 1 have assumed for g.l,003282 
the form u tang, zenith distance ; they contain log. a as far 
as zenith distance SO'^: but I hope to continue it to the hori¬ 
zon as soon as Dr. Argelander's observations liavc been more 
accurately investigated. 

It is jirobable in itself, that every observatory does not want 
xs. peculiar table of refraction, except perhaps for very small 
altitudes; and this i's likewise now confirmed by the close 
agreement of my new determination with the Ibrmcr one. 
But it may be doubted whether the place where the exterior 
thermometer is fixed, docs not give rise to a mean difference 
between the temperature whicli it shows and the real tempera¬ 


ture of the air: in order to investigate this, I placed a second 
thermometer at the distance of six inches from the building, 
and perfectly exposed to the wind, which I have compared 
these six months with Schafrinsky’s, which is attached at the 
same height to a side shutter of the observatory; but, to my 
great surprise, I have never perceived a sensible difference, 
and therefore I now believe that a difference of refraction in 


different observatories arising from this cause is not much to 
be feared. 


Applying these refractions to tlie Kdnigsburg observations, 
there remain irregularities, the amount of which I have deter¬ 
mined in the 3d article, deducting the one taking place for 
the zenith, which is 0''“7126, there will remain that probable 
error of a single observation at which one would arrive by 

the 
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the use of my refractions, if the observations were made and 
read off with absolute correctness. I find it as follows: 


Z. D. 

4.5® 

0"-27 

Z.D. 

81° l"-00 

60 

0 -34. 

82 

1 -11 

65 

0 -37 

83 

1 *25 

70 

0 -46 

84 

1 -43 

75 

0 -66 

85 

1 *71 

80 

0 -92 

86 

2 -40 


The errors originating in the dispersion of light, indistinct¬ 
ness of the stars, &c., are comprehended in these quantities ; 
in the vicinity of tlie horizon tliese disturbing causes act so 
strongly that one might be inclined to ascribe to them only 
errors like those here given: I mention this as an additional 
proof of the necessity of employing the factor A; were it neg¬ 
lected, and yet the tables used in such different temperature 
as the winters and summers present at KiJnigsburg, one would 
find much larger probable errors. 

8. Latitude of the Obscr'vnto't'y. 

The latitude cleared from flexure, but still imcorrected for 
errors of division and refraction, is by art. 4, =54° 42' 50'*785; 
tlic errors of division in the eastern and western position of 
tlie circle have boon above determined to be respectively 
= +0"’l77and 4-0"'325, from which follows the correction 
— 0"'074 : the new determination of the refraction produces 
another correction of —0"*]88; so that the latitude re¬ 
sulting fi'om all observations with the meridian circle is = 
54° 42' 5()^'-52. 

Caryls circle formerly gave by zenith distances of a Ursa: 
Minoris ( = 36°) measured on both sides of the meridian 
54° 42' 50""276 —0''*452AS, or putting the correction of the 
declination Uiken from the tables = — 0"'33fJ, 54° 42'50"*43, 
from which is to be deducted for the new correction of re¬ 
fraction Between these two determinations there is 

therefore a difference of 0"'28, which is indeed a little beyond 
the limits of the probable error, but affords no sufficient rea¬ 
son for supposing that any constant error has been neglected. 
Which of the two determinations deserves the preference, I 
do not dare to decide, as I consider it to be exceedingly diffi¬ 
cult to arrive at certainty with regard to such small quantities. 

9. Solstices of 1820 and 1821. 

The solstices having frequently given rise to doubts respect¬ 
ing the accuracy of the declinations, I think that I may insert 
here what my observations and the methods of reducing them 
here o\))lained have brought out. 



Summer Sohtice of'lS20, 

Correction in longitude of Carlini’s Solar Tables of the Sun’s Solstice = —5' *8 ; 9 observations. 
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Winter Schiice qf\%2\. 

Correction in longitude of Carlini's Solar Tables 5"‘7; ^ observations. 
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Obliquity. Obliquity. quity 1830. 

1820. Summer 23“ 27' 53''-96 23° 27' 45"-66 23° 27' 4S"-88 

Winter 53 *53 45 *42 45 -87 

1821. Summer 51*79 44*11 44*78 

Winter 52 *72 45 *71 46 *62 








Ash'onoMical Obsetva/iom, J47 

10- Declinations of 'the fundamental Stars, 

In this observatory two scries of observations for the decli¬ 
nation of the fundamental stars have been made, the one with 
Caryls, the other with Reichenbacirs circle. The former in¬ 
strument, which is smaller, less accurately divided, and fur¬ 
nished with a less powerful telescope, gives observations less 
agreeing among themselves, and liable to greater errors of 
division; but ine repeated examinations guard against con¬ 
stant errors, and the contingent ones may be estimated agree¬ 
ably to the laws of probability. There is, consequently, no 
reason why the first should not appear by the side of the lat¬ 
ter, notwithstanding the much greater accuracy which the 
second one possesses. 

I have suggested, therefore, to Messrs, Rosenberger and 
Scherck, two much esteemed disciples of mine, to reduce to the 
year 1815 all observations of the fundamental stars made with 
Cary’s circle, applying the quantities for aberration and nuta¬ 
tion now in use. They have used for this purpose the re¬ 
fractions which have been given to the observatipns in the 
journals, and have brought out by a very careful computation 
the following results: 


Zenith Distances for 1815. 



East. 

No. 

West. 

No. 

QL Auriga? ^ 

8 55 3*91 

26 

5-45 

20 

79 29 23-22 | 

6 

25-44 

9 

« Cygni 1 

10 5 24-81 

11 

25-76 

13 

80 S9 43-05 

7 

40-26 

6 

a Lyrae 

16 5 44-25 

17 

48-81 

22 

a Geminorum 

22 25 57-35 

20 

54-50 

25 

/3 - 

26 15 5-73 

22 

7-04 

24 

B Tauri 

26 16 27-71 

15 

33-31 

15 

a Andromedfc 

26 38 46-55 

17 

48-00 

17 

a Corona? 

27 22 15-25 

17 

16-48 

17 

a Arietis 

32 7 51-83 

7 

56-94 

11 

a Bootls 

34 33 50-29 

24 

48-83 

16 

a Tauri 

38 35 12-18 

16 

14-08 

12 

^ Leonis 

39 6 28-92 

8 

29-80 

12 

« Herculis 

40 6 14-21 

1 

20-55 

5 

a Pegasi 

40 so 5-74 

11 

10-95 

14 

y - 

40 33 36-04 

24 

38-52 

21 

a Leonis 

41 50 51-30 

21 

49-91 

17 

« Ophiuchi 

42 0 38-77 

15 

1 40-82 

1 

14 

y Aquila? 

44 32 37-08 
Xx 2 

17 

1 .88-53 

it 

! 17 

AnuilfF 
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Zenith Dibtancebfor 1815. 



East. 


West. 

No. 

a Aquilm 

4G 19 33-42 . 

27 

36-90 

29 

a Orionis 

47 21 6-3o 

18 

3*29 

13 

a Serpentis 

47 41 56-77 

17 

56-59 

12 

/3 Aquilo; 

48 45 38*71 

22 

42-63 

24 

a Canis Min. 

49 1 26-51 

23 

27-45 

24 

a Ceti 

51 21 26-97 

3 

26-84 

6 

/3 \'irginis 

51 54 26-91 

13 

26*86 

13 

a Aquarii 

55 55 39-17 

3 

38-66 

i 6 

a Hydrjc 

G2 34 33*37 

6 

35*61 

1 8 

/3 Orionis 

63 8 17*27 

8 

17*68 

9 

a Virginis 

.64 54 21-99 

40 

25-25 

32 

1 a Capric. 

67 47 10-48 

10 

10-33 

14 

2 a - 

67 49 30-74 

7 

28*89 

3 

1 a Librae 

69 56 0-48 

3 

7*05 

2 

2 a ■ 

69 58 48-42 

6 ! 

48-70 

2 

a Canis l^^aj. 

71 11 4-33 

38 

4-17 

41 

a Scorpii 

80 43 29*29 

11 

26-38 

1 5 

a Pise, austr. 

85 18 49*35 

6 

52*52 

L-il 


Tlie number of observations of a HrmUis, I« and 2a Libra: 
is very small> and on that account I have requested Dr. Arge- 
lander to observe repeatedly those stars; the results were; 


a Herculis 

40® 6^ 15'*76 

12 

19''-79 

12 

1 a Libra^ 

69 56 3 -96 

4 

6 '36 

4 

2 a- 

69 58 46 -45 

4 

48 -33 

3 


If these new observations are joined to the former ones, 
the numbers of the^table are changed into the following: 


a Herculis 

40° 6' 15"-64 

13 

20"-01 

17 

1 a Librae 

69 56 2 -46 

7 

6 -59 

6 

2a 

69 58 47 -63 

10 

48 -48 

5 


For these calculations the errors of division of the instrii- 
nicnt have been taken from the table calculated from the for¬ 
mula for this error, published in the 1st section of this work, 
viz. —2'^*4‘46 sin 2z—6^^'843 cos 2r. 

The more perfect expression for the errors of division is, 
however, 

— 2'''724H-0*''G54 sin 2^ —6''“843 cos 2^;—0"'258 sin 42f-f- 

0"-278 cos 

and the analogous one found by a new examination after four 
years use of the instrument, 

— 3"-000 + 0''-893 sin 22—6"-741 cos 22—0"'172 sin 42+ 

0''’452 cos 42. Both 






of BesseFfc Astronomical Obsetvaiions. 3i9 

Both determinations possessing nearly equal accuracy, the 
mean of both is to be applied, and the difference of this mean 
from the formula bv which the table has been calculated, is to 
be added; hence the following correction: 

+ 0'H16 + 0''’120 sin 25;+0''“050 cos 2s —0^‘215 sin 4s 

4:0''*365 cos 4^, 

■ where the upper signs are to be taken when the lower microscope 
A gives ^nidi distances, the lower one when it gives altitudes. 

It is moreover necessary to allow for the correction of re¬ 
fraction found in article 7, and lastly to convert the zenith di¬ 
stances into declinations, for which purpose I liave adopted 
the latitude 54® 42' 50^'’52. In this manner the following re¬ 
sults have been obtained: 




Corrections. 



1 


East. 

Wt'st. 

Declinations 1815. | 


Division. 


Division. 

Refract. 

East 

West. 


// 



h 

0 / // 

45*18 

41 74 

« Auriga^ 3 

— 001 
— 001 

+005 

+2*00 

—0-16 
+ 0*38 


45 47 46 57 

44*27 

« Cygni J 

0 00 
— 0*01 

+0 05 
+0-47 

-0*19 

+034 

+005 

+0*04 

44 37 25*66 
25-97 

2490 

28-84 

V 

a . T-.yriE 
a Geminorum 

-I-009 

-I-009 

-0*34 

4-0*09 

38 37 6-09 

1*96 

+0*25 

+007 

—0*50 

+008 

32 16 52*85 

56*44 

- 

-f 0 36 

-1-0 11 

-0*59 

+0*13 

28 27 44*32 

43 96 

fl Tauri 

+0 36 

+0*05 

-0-59 

+ 0*02 

28 26 22*40 

17-78 

et Aiidromedje 

+0-38 

-fO'OS 

— 0*60 

4-0*07 

28 4 3'5I 

3-05 

a Coronic 

+0-41 

-t-014 

-0 61 

+0*15 

27 20 34*72 

34*50 

a Arietis 

+0-56 

-I-0-06 

-0-68 

+005 

22 34 58*17 

54*21 

a Booti*« 

+0-64 

-f-0-21 

— 0*70 

+0*23 

20 8 59 38 

62*16 

a Tauri 

-1-0-76 

-i-009 

-0-71 

4-007 

16 7 37*39 

37-08 

Lcoiiis 

+0-77 

4-0-20 

— 0*71 

4-0*22 

15 36 20*63 

21*21 

a Ilerculis 

+0-80 

+016 

-070 

+014 

14 36 33-92 

31 07 

a Pegu's! 

+0*81 

+ 0-21 

—0*70 

+019 

14 12 43-76 

40*08 


+0-81 

4-0-16 

—0-70 

+0*16 

14 9 13*51 

12*54 

at I^eoiiis 

+-0-83 

+015 

— 0*69 

4-0*10 

12 51 58-24 

61-20 

a Opliiuchi 

+0-84 

+029 

-0-69 

+0-28 

12 42 10*62 

loll 

a Aquilo; 

+0-89 

+0*5‘2 

-0*67 

+0*32 

10 10 12*23 

12*34 


+092 

+0*34 

—0*64 

+ 0-31 

8 23 15-83 

1395 

» Oriouis 

-i 093 

+0-29 

— 0-62 

4-0*29 

7 21 42*95 

47*56 

« Serpeiitts 

+0-94 

+0-28 

—0-62 

4-0*29 

7 0 52*53 

54 26 

Aquilse 

+095 

+0-37 

—0*60 

+0*37 

5 57 10-49 

8*12 

a Canis Min. 

+0-95 

4-0*22 

-0*59 

+025 

5 4122-84 

23-41 

« Ceti 

+096 

4-0*06 

-0-55 

4-0*03 

3 21 22*53 

24*20 

/j Virginis 

■f-0-97 

+0*24 

-0-53 

+019 

2 48 22*40 

24*00 

^ Aquarii 


+0-36 

-0*44 

+0*41 

- 1 12 4997 

48*11 

a Hydrw 
(i Oiionis 



-0*27 

+0*12 

- 7 51 43 79 

44-94 


4-0*26 

— 0*26 

4-0*00 

- 8 25 27-87 

26*90 

a . Virginis 


+ 047 

— 0-21 

+0*49 

— 10 11 32*76 

35-01 

I a Cupric. 


+0*75 

— 0-U 

+0*73 

-13 4 21*45 

20*40 


BS&? 

4-0*80 

—0 14 

+0 82 

— 13 6 41*76 

39-05 



+0*34 

-0*10 

+0-39 

-15 13 12*96 

16-36 


+0-68 

+0*31 

-0*10 

+0-38 

-15 15 58-10 

58-24 

a Canis Maj. 

«e Scorpii 

4-0*64 

+0*71 

— 0*08 

+0*63 

-16 28 15-16 

14-20 


+ 1-56 

— 0-01 

4142 

-26 0 40-67 

37-27 

a Pise, niistr. 



-O'OS 

4-411 

-30 36 J*2I 

4-06 


[To ba continueil.J 
















[ S50 ] 


LX. OnJinding the exact Mean Solar Time. M. Smii'h, 

Esq. 

_ _ _ \ 

To the Edito7's of the Philosophical Metgazine and Jouf'naL 
Gentlemen, 

¥N rq>Iy to a letter published in your last Number (p. 210), 
^ I beg leave to inform your correspondent Mr. Cooper, that 
in computing the hour of the day from the proposed data, viz, 
the latitude of the place, the sun’s declination and altitude; he 
must invariably use the visible latitude, or that deduced im¬ 
mediately from observation; the reduced latitude being no¬ 
thing more than a fiction invented for the purpose of facilita¬ 
ting the computation of solar eclipses, or other occultations of 
the heavenly bodies by the moon. 

I have carefully examined the calculation your correspond¬ 
ent has made, and find it perfectly correct, except tlie line 
marked witli an asterisk, which is unnecessary; the effect of 
this proportion would be to allow twice for the variation of 
the equation of time between noon and the instant of obser¬ 
vation, which variation ought to be taken only once into the 
account, as is done by correcting this equation to the instant 
of observation. The latter part of the computation ought, 


therefore, to stand thus: 

Apparent solar time.3^ 26“ 14®*9 

Equation of time corrected to that instant 1 47 *9 

Mean solar time. 3 28 2 -8 


The right ascension of the sun and stars as given in the 
Nautical Almanack, is expressed in sidereal time. 

In using Dr. Tiarks’s tables, the equation of lime need not 
be considered at all; the reason of which is, that the interval 
between the sun and the star passing the meridian is given in 
mean solar time, which is not subject to any inequality. It 
must be observed, however, that to apply these tables to the 
year 1825, table I. must be corrected, by adding 2' 59"' in the 
months of January and February, and subtracting 57" during 
the remainder of the year; tlie right ascensions of the stars in 
table III. require also to be augmented by their annual varia¬ 
tion. I remain, gentlemen. 

Your most obedient servant, 

October 13, 1624. M. Smith. 


EX I. On 
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LXI* Onjinding the Latitude by the Altitudes of two Stars. 

By M. Smith, Esq. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

T SEND you the following very simple and accurate method 
of determining the latitude of any place in the northern 
hemispheres, by the altitudes of the two stars Aliath (or e Urs<o 
Majoris) and y Cassiopeite^ taken at the same instant, without 
the hour of the night or any other data being required. The rule 
supposes the two stars to differ exactly twelve hours in right 
ascension; it will therefore be rigorously correct in the year 
1831, and will not produce an error of a mile in the latitude 
for at least ten years before and after that period. The alti- 
tildes used must of course be the true altitudes of the stars, or 
those corrected for refraction and the dip of the horizon, and 
five places of decimals in the logarithms will be sufficiently ac¬ 
curate. I need not trouble you with the demonstration of the 
rule, as it is precisely analogous to that of reducing the lunar 
distance, and will therefore be understood by every iistronomer. 

The altitudes of the Stars Aliath and y Cassiopeiaj given^ to 
find the latitude ff the place (f observation :— 

Rule.—Add together the two zenith distances and the con¬ 
stant arc 63" 20'; take half the sum, from which subtract the 
zenith distance of Aliath and the constant arc 63° 20', noting 
the remainders. 

Add together the sines of the two remainders, and tlie 
logarithm in tlie following table; take half the sum of these 
three logarithms, from wliich subtract the sine of half the dif¬ 
ference between the declination and altitude of Aliath; the 
remainder is the tangent of an arc; the sine of this arc sub¬ 
tracted from the sakl half sum of the logarithms, leaves the 
sine of half the required co-latitude. 

Table. 


Y ears. 

Logarithm, 

Decl. Aliath. 

1823 

1824 

1825 

19-78592 

56° 

55' 

1826 

1827 

1828 

19-78612 

56 

54 

1829 

1830 

1831 

19-78631 

56 

53 

1832 

1833 

1834 

19-78650 

56 

52 

1835 

1836 

1837 

19-78670 

56 

51 

1838 

1839 

1840 

19-78689 

56 

50 

1841 

1S42 

1843 

19-78708 

56 

49 

1844* 

1845 

1846 

19-78723 

56 

48 


Er ample. 





352Mr.5>initJj onfifidhig iheLaiihide by theAltUmits of /wo *S7//; i- 


Exaviple* 1. 

Given, The altitude of Aliath. =53° 25' 

The altitude of y Cassiopeiae =32 41 
Required. The latitude of tlie place. 


Zen. dist. of Aliath. 36° 35' Decl. Aliath... = 56° 55 

Zen. dist. of Cassiopelse 57 19 Alt. Aliath ... =53 25 

Constant arc . 63 20 2)”3 30 

2)1 57 14 Half difference = 1 45 
Half sunri ... 78 37 


First remainder . 42 2 sine = 9’82579 

Second remainder. 15 17 sine = 9*42093 

Log. in table. =19*78592 

2 ) 3903 ^ 

Half sum of the three logarithms. 19*51632 

Half diflfl decl. and alt. of Aliath 1° 45' sine 8*48485 

Tangent of an arc. 81*° 41' =11*03147 

Half sum of the three logarithms. =19*51632 

Sine of the almve arc... 84° 41' = 9*99813 

Sine of half co-latitude . 19° 15 = 9*51819 

_ ^ ~ 

Co-lutitudc ... 38 30 

Latitude. 51 30 north. 


Example 2. 

Given. The altitude of Aliath. 42° 2o' 

The altitude of y Cassiopeia; 57 48 
Required. The latitude of the ]>Jace. 

Answer. Latitude 63° 42' north. 

Note .—The constant arc 63° 20', is the distance between 
the two stars, and the logarithm in the table is the sum of 
the log. cosecant of that arc, and the log. cosine of the decli¬ 
nation of Aliath. 

It may be necessary to add, that the star Aliath is the first 
star in the tail of the Great Bear; and that y Cassio}>eiae is the 
centre star of five bright ones in that constctlalion, arranged 
in the form of the letter W. Their right ascensions ami de¬ 
clinations for 1825, are as follows: 

Alfeth. M 12^ 46™ 17" Decl. 56° 54' 42'' N. 

y Cassiopeiae Ai 0 46 12 Decl. 59 46 3 N. 

1 remain, gentlemen, 

Your most obedient servant, 

M. Smith. 

P.S. 


Nov. 9, 1824. 
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P.S.—An answer toMr. SamuelCoopePsquestions on the sub¬ 
ject of mean solar time, having appeared in your last Number, 
I beg leave to observe, that your correspondent Glosterian” 
is mistaken in the only instance in which he has given a direct 
answer to Mr. Cooper’s queries. The sun’s right ascension, 
as given in the Nautical Almanack, is expressed in sidereal 
timi\ not in solar time. To prove this, it will suffice to ob¬ 
serve, that at the instant of the sim entering Libra^ his right 
ascension in the Nautical Almanack is 12 hours; whereas, had 
it been expressed in solar lime, it would be only 11** 58™ 2*; 
the entire circle of the ecliptic passing the meridian in 24 hours 
sidereal time, which is ecjual to 23** 56™ 4* solar time. 


LXII. Analyses of a Series f Papers on the Structure^ Pistri* 
butio/iy and Fimcfions of the Nerves; by Chari-ES' BELLj.Esg'.; 
which have appeared in some late Volumes of the Philosophical 
Traiisaclions, 

[Contiiuicd from p. 128.] 

TVTR. BELL in pursuing the anatomy of those parts of the 
animal frame, which more immediatelyand distinctly exhi¬ 
bit the truth ol' the hypotheses with which he set out respecting 
tlie necessity of our viewing the nervous system, as divided 
into two grand classes; the one regulating and controlling the 
respiratory apparatus, and associating the actions of other parts 
therewith; the other proving the source of voluntary motion, 
and of sensibility; has endeavoured to illustrate that hypo¬ 
thesis still further, by the facts and observations which are 
furnished by the anatomy and physiology of the eye in parti- 
cular- 

The difficulties which must have presented themselves in 
making this attempt are, from the very conipuiuid nature and 
functions of this most beautiful organ, such as would be suffi¬ 
cient to deter most persons from seeking for illustration from 
it on any point; and it cannot but be regarded as an addi¬ 
tional corroboration of the truth of this theory, when such a 
complicated system is seen to bear testimony to it in all its 
parts. 

On the Motions of the Eye in illustration of the Uses of the 
Muscles and Nerves if the OrizV.—(Phil. Trans. 1823.) 

The plan wliicli Mr. Bell has adopted in order to confirm 
his doctrine of the nervous system by the anatomy and phy¬ 
siology of the eye to show the uses of the apparatus or 

frame-work, which is exterior to the eyeball; and then, in the 
Vol. 64. No. 319. Nov, 1824. Y y second 
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second place^ to consider how the nerves minister to these 
offices: whilst the object itself of his paper is to explain the 
reason of there being six nerves distributed to the eye, and 
consequently crowded into the narrow space of the orDit- 

Mr. Bell has deemed it necessary to enter into a minute 
description of the relative functions of the diflerent muscles 
and parts which are around tlie eye-ball, and which constitute 
its frame-work: this description, liowever, is of such a nature, 
that to do it justice, and convey to the reader a proper idea 
of the opinions which the author entertains, tlie whole of the 
first part ought to be brought forward vei'haftm ; but inasmuch 
ns the second part, though depending a good deal on the first, 
bears more directly upon his hypothesis of there being distinct 
functions pertbrnied by distinct iier\es, we venture to proceed 
to tlie confirmations wdiich it contains of the hypothesis itself, 
iifter giving a general view only of the first part, more espe¬ 
cially a> these confirmations w'lll also tend to make our readers 
better acejuainted w^ith the more important ])oints treated of 
in the first jiart. What thc*si* points are, may a})]>ear from the 
remarks with which Mr. UvU commences the first part of the 
subject. 

‘‘ Even grave and learned men/' Ik* says, “ have eulogi/ed 
this organ (of vision) as the most nt*ccssary to intollcclual en¬ 
joyment, and wliicli ranges from tlie observation of the fixed 
stars to that of‘ the expression in the human face. But this 
admiration is in part misplaced, if' given to the optic nerve 
and ball of the eye exclusively; since these high endowments 
belong to the <‘xercise of the whole eye, to its exterior ajiparatus 
as much as to that nerve which is sensible to the impressions 
of light. It is to the muscvilar apparatus, and to the conclu¬ 
sions we are enabled to draw from the consciousness of mus¬ 
cular efibrt, that we owe tliat geometrical sense, by which we 
become acquainted with the form, and magnitude, and distance 
of objects. We might as well expect to understand the uses 
of a theodolite, or any comjilicaled instrument for observa¬ 
tions, by estimating the optical jiowers of the glasses, without 
considering the quadrant, level, or plumb-line, as expect to 
learn the whole powers of the eye by confining our study to 
the naked ball. I propose to show, that we must distinguish 
the motions of the eye, according^ to their objects or uses, 
whether for the direct purpose of vision, or for the presen’^ation 
of the organ: that the eye undergoes a revolving motion not 
hitherto noticed ; that it is subject to a state of rest and activity, 
and thatthe different conditions of the retina are accompanied by 
appropriate conditions of the surrounding muscles; that these 
muscles are to be distinguished into two natural classes; and 

that 
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that in sleep^ faintness, and insensibility, the eye-ball is ^iven 
up to tlie one, and in watchfulness, anti the full exercise of 
the organ, it is given up to the influence of the other class of 
muscles: and finally, that the consideration of these natural 
conditions of the eye explains its changes as symptomatic of 
tlisease, or as expressive of passion.” 

This first part, therefore, is Uiken up by a number of experi¬ 
ments and observations which confirm these views, and aflbrd 
theauthor secure grouiul for establishing an arrangement of the 
nerves of the eye, whilst they at the same time enable him to 
distinguish them according to their uses. 

The recti and obliqui form tlie two natural classes of mus¬ 
cles attached to the eye-ball; the four recti are strictly vt)lun- 
tary, and the two obliqui are involuntary: hence, according 
to the author’s experiments upon the eye of tlie monkey, the 
division of tlie latter dues not in any degree affect the volun¬ 
tary motions which direct the eye to objects. This cannot, 
however, be said of the involuntary winking motions of the 
eyes; in those, in winking to avoid injury, the oblique muscles 
are in ojieration, as likewise in that })eculiur and invariable 
elevation of tlie cornea, whicli lakes place during sleep, or 
when the eye-lids uri* clostid. The same experiments and ob¬ 
servations have moreover leil the author to concluile, that 
whilst the control ami direction of the eye to objects belong 
entirely to the voluiitai'y or recti ituiscles, the preservation of 
the organ itself^ citlier by w'ithdrawing the surface from in¬ 
jury, or by the removal ol' what is ofiensive to it, belongs, 
more especially, to the tw'o obliipii. 

Ill illustration of tlie necessity and imjiortaiice of this classi¬ 
fication of the muscles of the eye, we wish to bring forward 
some of the author’s remarks upon the expression of the cyi\ 
and of the actions of its involuntary or abii(pcc muscles in dis¬ 


ease* 

‘‘ If, as I have alledged, the uses of the oblicpie muscles of 
the eye have been niisuiiderstoud, and if^ as I hope jncsently 
to prove, the distinedons of the nerves have been neglected, 
the symjitoms of disease, and the sources of expression in the 
eye, must remain to be explained. 

“ During sleeji, in oppression of the brain, in faintness, in 
debility after fever, in Ijydrocejihalus, and on the ajiprouch of 
dcatli, the pupils of the eyes are elevated. If w'e o))en the 
cye-lids of a person during sleep or insensibility, the pupils 
will be found elevated. Whatever be the cause of this, it will 
he found that it is also the cause of the exjiression in sick¬ 
ness, and pain, and exhaustion, whcUier of boily or mind: for 
t hen tile eye-lids are relaxed and fallen, and the pupils ele- 

Y y *2 valeil 
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vated so as to be half covered by the upper eye-lid. Tliis 
condition of the eye during its insensible unexercised state, 
we are required to explain. 

It is a fact familiar to pathologists, that when debility 
arises from affection of the brain, the influence is greatest on 
those muscles which are, in their natural condition, most un¬ 
der the command of the will. We may perceive this in the 
progressive stages of debility in the drunkard, when succes¬ 
sively the muscles of the tongue, the eyes, the face, the limbs, 
become unmanageable; and, under the same circumstances, 
the muscles which have a double office, as those ul* the chest, 
lose their voluntary motions, and retain their involuntary mo¬ 
tions, the force of the arms is gone long before the action of 
breathing is affected. 

** If we transfer this principle, and apply it to the muscles of 
the eye, we shall have an easy solution of the phenomena 
above enumerated. The recti are voluntary muscles, and 
they suffer debility before the oblique muscles are touched by 
the same condition: and the oblique muscles prevailing, roll 
the eye. 

If it be further asked, wliy does the eye roll upwards and 
inwards? we have to recollect, that this is the natural condi¬ 
tion of the eye, its position when the eye-lids are shut, and the 
light excluded, and the recti at rest, and the obliqui balanced.*' 

The circumstance of there being only nine nerves properly 
enumerated as proceeding from the brain, and six of these dis¬ 
tributing themselves to tlie eye; since the second, third, 
fourth, fifth, sixth and seventh, go into the orbit, and, as the 
author expresses it, may be said to be concentrated into a 
space no larger than a nut^shell; affords an opportunity of de¬ 
monstrating the existence of a correspondence between the 
compound functions of an organ, and the nerves transmitted 
to it, according to what was stated hypothetically in the first 
part of the paper. 

But it cannot be expected, in the investigation of a subject 
rendered so difficult by reason of the number and complexity 
of the nerves transmitted to a small organ like the eye, that it 
is always possible to give demonstrative evidence, or to an¬ 
swer opposition by means of experiments; and here the 3ttthor 

reasoning, and to a minute atten- 
3 experiment. 

Of the function of the Ophthalmic Branch of the Jfth Nerve. 

We are, in the first place, to inquire by what nerve the com¬ 
mon endowment of sensibility is bestowed upon the mem¬ 
branes and surfaces of the eye. On recurring to this subject, 

we 


is obliged to trust more to 
tion to the anatomy, than t 
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we are reminded, that tlie sensibilities of the body differ as 
much in kind as in degree; that the sensation of pain is pro¬ 
vided to rouse our activity, and guard us against violence, or, 
by means more direct, to excite instinctive motions, which 
shall anticipate the most rapid actions of the will, and serve as 
a more perfect safeguard. The trigeminus, or fifth nerve, 
bestows upon all the surfaces of the head and face, external 
and internal, that sensibility which is enjoyed by the rest of 
the body tlirough the spinal nerves. But through some of its 
branches is also bestowed that distinct sense on certain parts 
for the purpose of drawing the muscles into combination; as, 
for example, that fine sensibility of the surface of the eye to 
the presence of minute particles, which at once excites the 
flow of tears, and draws the muscles into a combination to 
exj)el the oflensive matter. 

It has been shown in a former paper, that the division of a 
branch of the fifth nerve distributed to the cheek and lips, de¬ 
prived these parts of their sensibility, altlioiigh they remained 
in possession of other nerves, and continued to enjoy muscu¬ 
lar activity. The same has been pi-oved in regard to this 
ophthalmic branch : if that branch of it which comes through 
the orbit and mounts upon the forehead, be divided, tlie skin 
will be deprived of its sensibility. Whence it is allowable to 
infer, that this is the case with the ophthalmic branch of the 
same nerve also; but not to rest upon inference alone, tlie 
symjitoms of disease both render deep dissection in the living 
animal unnecessary, and authorise the conclusion; for a case 
was communicated to the author by Mr. Cram]iton, of Dublin, 
wdiich he has adduced in part, and which appears to justify 
the inference sufficiently. 

A lew days after the discharge from the ear had ceased, 
the eye became entirely insensible to the touch. This loss of 
feeling extended to the lining of the eye-lids, to the skin co¬ 
vering them, and to the skin of the cheek and forehead, for 
about an inch surrounding the eye: it did not go beyond the 
middle line of the face. When she told me her eye w'as dead 
(as she expressed it), to be certain, I drew my finger over its 
surface; and so far was this from giving her pain, that she 
assured me she could not feel that I was touching it at all. 
The eye-lids made no effort to close while I was doing this, 
but the conjunctiva appeared sensible to the stimulus, as a 
number of vessels on the surface of the eye became immedi¬ 
ately injected with blood.” It is only necessary to remark, in 
order to understand the inference, that the ophthalmic nerve 
in question goes through the orbit, supplying the parts 
that are contained in it, and extends its branches to the angle 
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of the eye, eye-lids, and forehead: hence it is allowable to at¬ 
tribute the insensibility of the surfaces of the eye, as well as of 
the skin around the eye, to the affection of tlie same nerve 
near its root. 

The author, moreover, has never been able to excite the 
motion of the eye by irritating the ophthalmic branch of the 
fifth after the division of its root, because no sensation was 
conveyed to the sensoriuin ; and consequently, no mandate 
transmitted from it for exciting the action of tliosc muscles 
whose office it is to move the eye on the presence t)f any fo¬ 
reign body upon it- The young lady, in the case just desi’i ibctl, 
could see, and could move the eve and eve-lids; the eve itself 
was irritated by touch, as aj)pcared from the rising iiiHamma- 
tion; but by the insensibility of the ophthalinic nerve, a link w as 
lost in tlie relation necessary to join the aclioii of the muscles 
to the sensibility of' the surface. 


ty tha y^erx^cs perjonning the iuvohaitarij ^lotions* 


Although nerves are foiiiul in great j>rol’usion to come out 
upon the eye-lids and forehead; yt*t tiiey do not, as has been 
supposed, direct the niotiojis of tliese parts; this is edecled by 
means of a very small branch of the respiratt>ry nerve of the 
face, which comes out before the ear, and is designated IIjc 
portio dura of the seventh pair. TJie division of this branch 
is followed by a loss of the motions of the eye-lids, and they 
remain open; hence the eye being unguarded anil imwaslieil, 
it becomes dry by evaporation, and inflames, and the cornea 


becomes opaque. To be satisfied of the existence of certain 


relations and of the connexions of remote |>arts in the animal 


frame, it is only necessary to attend to the ex])lanation of iheiu 
as given by tlie author himself. 

“ During the stale of excitement of the respiratory organs, 
a very extensive consent of the muscular frame is necessary 
to bind together and support the textures, that they may bear 
the strain, cither during violent efforts of the body, or in 
coughing, sneezing, &c. We may take the act of sneezinjj, 
as a familiar example of the manner in which the eye is 
guarded during a sudden and violent act of expiration. 

“ At the instant of this convulsive action of the respiratory 
muscles, a violent impulse is communicated to the head along 
the column of blood in the vessels of tlie head and neck, 


Everybody is sensible of the eye flashing light, but the cause 
is mistaken; for it is supposed to be the impulse of blood 
forced into the eye; whereas it is the contraction of the eye¬ 
lids to counteract the force of the impulse, and to guard the 
delicate texture of the eye. If the eyelids be held open du- 
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ring the act of sneezing, no sensation of light will be experi- 
<*ncc(l, because the contraction of the e^^e-lids upon the eye¬ 
ball is prevented.” 

'J'he author proceeds to question the accidental nature of this 
connexion between tlie action of the respiratory muscles, and 
that of the eye-lids; and then considers it rather as a provision 
to compress and support tlic vascular system of the eye, and 
thus to guard it against the violent rusli of blood which attends 
certain acts of respiration. This would appear to be con¬ 
firmed, hy the circumstance of the conjunctiva of a child sud¬ 
denly filling with blood, and the eye-lid everting, on our 
ojicningits eye-lids whilst crying and struggling with passion, 
at Avliich time tlie nulural support of the eye is taken offl 

The two oflices jieH'ormed by the respiratory nerve of the 
face, or portia dura of the seventh, one of which is voluntary, 
as in moving the cheeks and lips in speech; and the 
other involuntary, as in nu)\ing the nostrils in breathing 
during sleep or insensibility; are in like manner manifested in 
that brancli oi' the resj>iratorv nerve which is prolonged to 
the cye-lids; inasmuch as to tliis is owing, the contracting of 
tlie cyc-lids by volition, anti llieir involuntary winking motions, 
which are for dispersing the tears, and preserving the lucid 
surface clear: still the author is inclined to think that tliere 
are distinct filaments hound iij) together, which produce these 
distinct oflices or functions; but such a circumstance cannot 
be demonstrated exei pt in the spinal nerves, where the roots 
arc scinirate. 

[To be continued.] 


LXIII. Apparent llight Ascension and Pectination of the four 
Minor Planets^ at and about their ensuing Opposition. 


Opposition. Aiioiualv, 

Ve.sta 1825. Feb. 28tli 91° l' 

Pallas . . Mar. 18tli 7 232 2 

Ceres . . Mar. Mth 9 207 16 

Juno . . June 23d 8 38 16 


Dist. from 
the Earth. 

1-357 Rad. G 
1-280 

1- 603 

2- 143 


P ALLAS being in the inferior part of its orbit, and 52° from 
its perihelion, will probably appear as a star of 8th mag¬ 
nitude. Juno will be too near its aphelion, in the superior 
part of its orbit, to be visible wdth any illumination of the 
wires; •but the daily change in declination being small, the 
planet’s transit may be compared with fixed stars. 

Blackheath, Nov. 2 , 1824. S. Groombripge. 

Vesta. 
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48 27 
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LX IV- On Weights and Measta^es, a7id on numei ical NofationSy 
in reply to Mr. Tredgold. By A Correspondent. 

To the Editors of the Philosophical Magazine and Joui nah 
Gentlemen, 

'VI^HATEVER opinions concerning established practices 
or projected alterations of the national policy, with re¬ 
gard to matters within the scope of science, are promulgated 
in your pages, they derive great weight therefrom, and espe¬ 
cially so, when suggested improvements come therein, from 
the pens of known benefactors to science, and the useful arts, 
as occurs with respect to Mr. Tredgold’s communication 
in page 202, on a suggested wcw gallon Measure^ and in ob¬ 
jection to the decimal Notation: but, as sometimes the most 
able men are liable to take partial and inadequate views of 
particular subjects, and to make hasty and inconsiderate pro¬ 
posals for alterations, it is not only allo\\able, but becomes a 
duty incumbent on the most humble labourer in the field of 
science, who may discover and be convinced of evils, likely to 
follow from the general adoption of ojiinions, or on the making 
of changes, so introduced or proposed, to candidly submit his 
observations and reasons to the scrutiny of your readers. 1 
shall, therefore, w ithout further preface, proceed to make a 
few remarks on Mr. Tredgokl’s letter, which, at its outset, 
alludes to the Act of the last Session of Parliament, for regu¬ 
lating Weights and Measures, and for making, after the first 
day of May next, an entire change, embracing every Measure 
of capacity, ascertainable by a measuring Vessel, w^hich hereto¬ 
fore has been in use in England. 

Of this Act, a correct, although too brief an abstract has ajv 
peared in page 248 of the current volume of the “ Monthly 
Magazine;” but, until the allusion by Mr. T., the subject of 
this important Act has somewhat surprisingly escaped notice 
in your pages*. 

I am unable to anticipate with Mr. Tredgold, in his first 
sentence, that the enacted change of our measures of capacity 
will soon, or even eventually, take place; especially with re¬ 
gard to the corn Bushel, the measuring vessels for which are 
expensive ones—are dispersed far more widely, and in more 
persons’ hands, the farmers, millers, corn-dealers, innkeepers, 
&c., throughout England and Wales: the bulk, and the value 
also of the articles ascertained by means of these vessels, and 
the frequency of their use, by some score times exceed the use, 
of any other denomination of measure used in South Britain. 

• We have annexed the Abstracttoour Coirespondent’s paper; fieep.3G6. 
—En. 

In 
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In terms of the Winchester Bushel, the greatest number of 
facts regarding prices^ and the consequent value of money at 
different periods, stand recorded, than with regard to any other 
measure: for these and many other reasons, which strike prac¬ 
tical men, 1 have been always an opponent of the scheme, or 
mere wliini I bad almost said, of those who have prevailed in 
preferring the imagined greater simplicity of a Vessel (impro¬ 
perly call^ a bushel) which holds 80lbs. or 560,000 grains of 
rain water, and measures 2218'19^i cubic inches, as compared 
with the long-established Winchester bushel, measuring 
aiSO’^S cubic inches, and holding 542,890*5 grains, or 77lbs. 
8oz. 14drs. avoirdupoise, and 76*9 grains troy, of rain water. 

Will it be contended, that the maker of bushel Measures^ and 
the official examiner and stamper of such measures, would not 
be equally capable of placing stamped weights, equivalent to 
the above number of pounds, ounces, drachms,.and grains 
(amounting to 542,890*5, besides the tare of the vessel itself), 
as they would be, so to place 80 lbs,- in the opposite scale to 
that in which the vessel under examination, just full of rain 
water, is being weighed ? and if this is not contended, for, 
what other sufficient reason can be given why the Winchesia^ 
bushel (so widely spread and universally used) should not re¬ 
main, as the integer of measures of capacity^ at least of those of 
its own class, instead of attempting, as tlie Act proposes to 
do, to overhirn the *mholc systcm\ but which, I ^el confident, 
cannot be effected, and will not happen ; and hope to see, on 
the meeting of Parliament, numerous petitions presented, 
praying that the clauses relative to measures of capacity, may 
be repealed, and the Winchester bushel* adopted, as tlie future 
integer of these, in case that some one measure is to regulate 
them all. 

If, gentlemen, the above forcible objections lie, against adopt¬ 
ing tlie new (8i)ll)) bushel, which is little more than 3 per cent^ 
greater than the present one^ how much greater are objec¬ 
tions against such a bushel as Mr. Tredgold indicates m page 
302, of (8 X 339*293, or) 2714*34'4 cubic inches, which is 26^ 
per cent, larger than the bushel in use !, and whose l-8th part 
is even 46 per cent, larger than the present wine gallon! 

Engineers and calculators will do well to follow Mr. Tred- 
gold's advice in using the cubic foot^" (rather than his example, 
as to the frequent use of the inch), as their standard for stating 
and comparing capacities or bulks, whatever fate may await 
the ** imperial gallon.” The 

• In a new legislative definition o^theBushel, it would be well to state its 
lineal cylindrical dimensions and contents, in well-chosen decimals of a foot, 
instead ofinches and such, that the frnthn and its subdivision might have 
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The objections urged at the top of page SOS, against the 
French system of measures, are too vaguely expressed, for me 
to be sure that I understand their object; but this I know, from 
conversing with various intelligent Frenchnieo, and with En¬ 
glish engineers and artisans who have been much in France, 
that the practical objection to the new system is, that for 
lengths it furnishes no convenient measure* A rod or 
rule the length of a metre (of 39'37 inches nearly, of our mea¬ 
sure) even it it were not too long, open, and too clumsy, when 
folded*, to be carried about in the pocket, always ready for 
use, is inapplicable, except in a few trades like drapers, mer¬ 
cers, &c.; and as to the deci^metre, of 3*94 inches long, what 
can be done with it, as a measuring rod or rule ? singly it is 
tar too short; and if three or four, or else six or seven of these 
decimetres are added or joined together, in order to produce 
rules, equally adaptetl to be carried in the pocket, and alike 
convenient, in the essential act of measuring, widi the one~ or 
the twofootrviXes of France or England, howvery inconvenient 
and liable to error must be the counting or adding-up men¬ 
tally, several successive applications of such a rule, in the 
measurement of tlie lengths continually occurring in the arti¬ 
san’s practice, as of 20 or 30 feet lengths, for instance? In 
short, the difficulty is an insuperable one. 

Flad the terrestrial circumference been divided into 
10,000,000 p|irts, instead of the (juadrantal meridian thereof, 
and the metre been assumed at 4 times its jiresent length; in 
such case a jointed rule 15j of our inches nearly, might have 
been carried in the pocket, and been used with not much more 
loss of time or inconvenience than attend the use of our two- 
foot rules; but, as it is, I fully concur Avith those who framed 
our late Act, in retaining ^hojoot measure, as settled in 1760; 
and 1 wish they had been equally attentive to retain the capacity 
ofacylinderof 1 S^inchesdiameterand 8 inclie&deep(the bushel 
settled in 1697), and made it the unit of measuring vessels f. 

That phantom, “ the nature of things,” would be still more 

• 

as few decimal places as may be. Which gallon, for avoiding confusion, 
should not be called Winchester, because oi* the 282 cubic inches, long ago 
enacted and used in guagings tor ale, beer, and vinegar; neither should it 
be called **loiperiar^(=277’274in.), but British should, 1 submit, be used as 
the prefix to the gallon, quart, pint, gill, &c. of this system. 

* The same objection applies to the English yard, as not being a •practU 
cal measure, equally with the foot; it is suggested, therefore, that in an 
amended Act, me foot, one-third of the yard, defined in clause 1 of the pre¬ 
sent Act, should be more expressly named as a standard, or ufdt of lengths, 
for defining other measures, in clauses 1, 2, 7> and 14. 

*{- Where a gtdlon vessel is once used in measuring goods, there cannot 
he a doubt but the bushel is so used a hundred, nay perhaps a thousand 
times ! 

absurdly 



Arguments in favour of a decimal Notation. 36S 

absurdly followed-than has been done by our French neigh¬ 
bours, with regard to the quadrautal arc, as shown above, 
were we to listen to any proposals, however ingeniously urged, 
for abandoning the decimal notation, after it has become in¬ 
corporated in every operation and act of civilised society, 
wherein numbering or computing is concerned. All the extra 
labour and difliculties of which Mr. T. complains, with re¬ 
gard to decimal comf)utation6, arise from an absurd adherence 
to the number 3 and 4 in dividing our measuring rods or rules : 
and I have been pained at the reading of the latter half of 
Mr. T’s letter, at reflecting, that instead of these speculations, 
which I cannot but view as worse than useless, he might, most 
beneficially for his ovm reputation and the progress of know¬ 
ledge, in his several most useful and practical writings, have 
recommended engineers and artisans, and himself (an advo¬ 
cate “ for the foot as a measure”) have set the example, of 
taking small dimensions^ not in inches, but in the hundredths 
of a foot^ which are provided on the edges of all, but the very’ 
commonest, of our pocket rules. 

As to our monies^ to which Mr. T. alludes, near the top of 
jnige 304, it has been well shown in your 49th volume, with 
w'hat extreme ease and accuracy, and with what slight efforts 
on tlie part of Government, they might all be reduced to a dc~ 
cimal scale. As to calculations of tiine^ to which he next ad¬ 
verts; in adding up an 3 ^ series of minutes and seconds, or in 
performing subtraction, no labour or difficulty worth mention 
4)ccurs from the carrying and borrowing of 6 (in effect 60) in 
the second decimal place; and as to multiplying or dividing of 
these, or other sexagesimals, they never occur, but to a par¬ 
ticular and very limited class of persons, who eitlier have, or 
may liavc by them, tables for facilitating these kind of calcu¬ 
lations;—us to weights and mca$u7*es next mentioned, the at¬ 
tempt to reduce these in Ejigland to decimal scales, is too 
arduous and hopeless of success at present^ to be undertaken. 

Decimal coins and money accounts^ if adopted by the go- 
vernmejit, as already indeed is the case in enumerating their 
millions, and with all sums above 20 shillings, and even these 
last are decimally stated when above 9:—when these are be¬ 
come familiar to the public, particularly to the youths in our 
schools; and when dimensions taken in decimals of a foot (as 
already they mostly are of an inch, to the disuse of the barley¬ 
corn) are pretty generally adopted by engineers, surveyors, 
and the directors of artisans, and by experimentalists and 
writers generally; then, something important may be done. 
In the mean time, a repeal of the imperial gallon” clauses, 
with the substitution in a new Act, of clauses, asccriaining 

(as 
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(as has been done with regard to the troy and avoirdupoise 
pounds and the yard and foot), and defining and legalizing of 
the other units of the principal systems of measures in use^ 
like the corn and the coal Bushels and their multiples and sub¬ 
multiples, the wine and the beer ^llons, and their niults. and 
submults. &c., is all which myself or the present race of your 
readers have, I fear, any reason to expect to see realized," 

I am your’s &c. 

November ?nd, Decaphilus. 

Abstract of an Act of the last Session of Parliament for regular 

ting Weights and Measures. 

By the Act 5 Geo. IV. Cap. 74- For ascertaining and 
establishing uniformity of Weights and Measures,” it is enact¬ 
ed, that from and after the 1st of May, 1825, the standard brass 
yard made in 1760, at the temperature of 62® by Fahrenheit’s 
thermometer, shall be, and be denominated, die “ Imperial 
Standard yard,” and shall be the unit or only standard mea¬ 
sure of extension, whereby all other means ofextension, whether 
lineal, superficial, or solid, shall be computed and ascertained 
according to the proportions for certain measures of extension 
specified in the act. 

And that if the said imperial standard yard shall be lost or 
injured, it shall be restoreil by making a new standard yard, 
in the portion of 36 inches to inches, when compared 

with a jTcndulum vibrating scconcis of mean time, in the lati¬ 
tude of London, in a vacuum, at the level of the sea. 

Also, that after the 1st of May, 1825, the standard brass 
weight of one pound, troy-weight, made in the year 1758, shall 
be 3ie “ Imperial Standard troy pound,” and shall be the 
unit or only standard measure of weight, from which all other 
weights shall be computed and ascertained, according to the 
proportions for certain other weights specified in the act. 

And that if the said imperial standard troy pound shall be 
lost or injured, it shall be restored by making a new standard 
troy pound, bearing the same proportion to the weight of a 
cubic inch of distilled water as the said standard pouna, there¬ 
by established, bears to such cubic inch of water; that is to say, 
5"760 cubic inches of distilled water, weighed in air, at the 
temperature of 62® of Fahrenheit's thermometer, the barome¬ 
ter ^ingat 30 inches, each such cubic inchof water, when so 
weighed by brass weights, being equal to 252 grains, and 
that 7,000 such grains shall be one pound avoirdupoise. 

It further enacts, that after the 1st of May, 1825, the standard 
measure of capacity, as well for liquids as for dry goods, not 
measured by heaped measure, shall be the gallon containing ten 

pounds 
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pounds, avoirdupoise-weight, ascertained as before-mentioned, 
of distilled water weighed in air, at the temperature of 62® of 
Fahrenheit’s thermometer, tlie barometer being at 30 inches, 
and such measure, when made, shall be the Imperial SUind- 
ard OALLON,” and shall be the unit and only standard mea¬ 
sure of capacity, from which all other measures of capacity 
shall be computed and ascertained, according to the propor¬ 
tions for certain other measures of capiicity specified in the act. 

Also, that the standard measure for goods, and things com¬ 
monly sold by heaped measure, shall be the bushel, contain- 
ing eighty pounds avoirdupoise of distilled water, the same 
being made round, with a plain and even bottom, and being 
iOh inches from outside to outside, and the goods and things 
shall be duly heaped up in the form of a cone, such cone to 
be of the height of at least six inches, and the outside of the 
bushel to be the extremity of the base of such cone. 

The act likewise directs how copies and models‘of the said 
imj)erial standard weights and measures shall be distributed 
and brought into general use, and how local disputes, respect¬ 
ing the correctness of measures of capacity, shall be locally 
adjusted; and it repeals all former statutes, except nine, on the 
subject, specifically sixty-three in number!. 


LXV. On some Extraordinary Inconsistencies in the Green¬ 
wich Ol^servatzonsfor 1821 . By S. Lee, Esq. 

To the Editors of the Philosophical M.agazine and Journal, 
Gentlemen, 

"O El NG lately engaged in the investigation ofa question which 
requires a reference to the most accurate astronomical ob¬ 
servations that can be procured, I naturally turned to those of 
the royal observatory at Greenwich; but the results whicli I 
obtained from them, were by no meajis satisfactory to my 
purpose. The first impression on my mind was, that I must 
have fallen hitu some mistake in respect to the conclusions 
which I had supposed could be drawn from them, and under 
that impression I gave up the inquiry. A hint however, which 
1 shortly afterwards received from a friend, to whom I acci¬ 
dentally mentioned the Circumstance, led me to suspect that my 
disappointment was occasioned, not by any false reasoning in 
the investigation alluded to, but by errors in the observations ; 
and a careml, though not yet complete examination of those for 
1821, have fully confirmed my suspicions. What the exact 
nature and extent of these errors are, cannot be precisely 
ascertained ; but that they must be errors, or palpable in¬ 
consistencies. 
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Mr. S. on some hiconsistencics 

consistencies, will evidently appear, from the following short 
abstract of a comparison of the observations as recorded in 
different parts of the book with each other; and which, for 
the sake of perspicuity, I have arranged in separate classes. 

The first class are those which were pointed out to me by 
my friend, and are to be found in the North Polar Distances, 
deduced from the observations with the mural circle, from the 
readings with two—and witli six microscopes. Those discover¬ 
ed in tne obseiwations with two microscopes alone are at least 
six^ in number, and frequently amount to more than T'. 

The second class was discovered by comparing the read¬ 
ings with the microscopes A and B, as given under the head 
of observations with two microscopes, with the same given un¬ 
der the head of observations with six microscopes: of these 
errors sixty-four have been discovered. 

The third class are to be met with in the extraordinary dis¬ 
agreement between the heights of the barometer and thermo¬ 
meters, as recorded under the separate heads of observations 
with two—and w'ith six microscopes ; and amount to two hun¬ 
dred and eighty-six in nuinber- 

I shall content myself at present with a bare statement of 
these three classes of errors only, reserving any observations 
on them, and some otliers, of perha})s still greater consequence 
to the reputation of the observatory, to a future communication. 
In the mean time I think it is due to the character of Mr. Bens- 
Jey, to state, that they are not errors of tlie press, a fact whicli 
I have ascertained by a comparison of the printed copy with 
the original manuscript deposited in the archives of the Iloyal 
Society. I am Gentlemen, 

Your obedient humble servant, 
London, Nov. 24, 182,4. STEPHEN Lee. 


Class L 


TViie 

Mean. 


Page. 

177 

9 hVb. 2 

Sirius 

A 

8-8 

n 

18-8 

O y // 

106 26 11-8 

// 

13-8 

185 

cf Apr. 10 

Regulus , 

56-2 

25-0 

77 9 0-0 

10-6 

18G 

9 20 

/3 Leonis . 

2-0 

11-0 

74 25 9-5 

or 40-6 
6-5 

194 

<J June 26 

A returns . 

18-0 

14-2 

69 52 2M 

16-1 

200 

T? Aug- 11 

(( Jj L. • 

51-2 

54-5 

114 56 52-5 

52-8 

209 

H Oct. 29 

a Cygni 

18-0 

25-0 

45 20 21-0 

21-5 

210 

. • . • 

Arcturus . 

6-2 

16-0 

69 52 12-5 

11-1 


O Nov. ,4 

a Cassiopeia? 

50-1 

51-0 

1 

34 25 58-C 

50-5 

219 

11 Dec. 13 

Polaris SP. 

34-0 

54-0 

358 21 54-0 

44-0 

And other similar 

errors, amountiiifr in all to 60 in number 



369 


in (hr Gieemi'ich Ohsrvva lions for IS'JI. 


Class II. 

I’age o i A I B 

17G ) Jan. 3l a Cygni .... 1.521 12-0 18-0 

226 J. 18 -o' 1 2-0 

177■> 9 Feb. 2 Siiius. 106 26 8-8, 18-8 

226/. 106 36 8-8 14-8 

ISO-JI^ 22 a Aqiiild- .... 81 33 0-0 5-0 

228/. l-O 5-0 

cj 23 Procyoii . . . , 31 18 16-0 22* 1 

V.84 IS 16-0 22-1 

189-1 ([ May 14 /3 'J'anri .... 01 32 39*0 [ 41-.3 

231 /. 39-0140-3 

1911 (yJ“'*‘‘20 Archirns .... 69 32 18-0 14-2 

23.3). 18 0 24-2 

201 > (JAng. 14 y Diaconis ... 38 28 49-8 35-8 

236 i. 19-8'33-1 

215 "I (J Nov. 27 /3 Ursa- Mill oris S.P. 339 33 1-8-6 17-8 

212/. 17-2 17-8 

9 28 jS Uisa-Miiioiis S.P. .139 33 ll-2]12-l 

ivc.s /3c'n.i»L. . . { 

219^7/ 13 Polaris S.P. . . , 35J2I 31-0 .540 

‘■2^4 4.' 5 4*0 54*0 


And otiicr similar errors, amoiintliiir in all U) Cl- in number. 


Pago 

175 ) <[ .liiiu 1 5 
225 S . . . 

J 10 


Class III 
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h 
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177 7 O Feb. 
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Bai oni. 


30 40 
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30 1 I 
30 67 
ygni 30 12 
. 30 6*7 

30 12 
30 10 
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VMthiii. 

45 

47 

40 

40 

40 

41 

47 

48 
45 
45 
34 
37 
34 
37 
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40 
40 
40 
45 i 
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37 
45 
42 
45 

42 
45 
41 

43 

40 

41 

30 

31 
31 
31 
36 
39 

38 

39 
43 
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Class III. continued. 
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178 I 
227 ) 


179 I 
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180\ 

288/ 
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229/ 


• 

• • . 

1 

Sirius. 

Barom. 

* • . 

TUer. 

witliin. 

37 

• 

• • • 



39 

• 

• • • 

a Cygni .... 

• « • 

36 

A 

• Pm 


9 9 9 

33 

% 

Fob. 8 

a Arietis .... 

30*42 


9 

• • * 

9 

Castor .... 

30*41 

9 9 

35 

• 

• • « 


• • • 

35 

II 

9 • 9 

Proryon .... 


35 

• 

9 9 P 

9 9 9 9 9 9 9 


35 

• 

• • » 

OL Cygni .... 

« . 

42 

• 



^ • 

41 

<L 

Fob. 12 

a Persei .... 

■ • 1 

37 


• • • 


* • # 

38 

V 

13 

Polaris S.P. . . 

30*36 


• 

• • • 


.30-32 


© 

18 

a Lyrdc, a Aquilap, 1 

30-1 5 


• 

• • * 

and a Cygni , / 

30*13 



Fob. 23 

/3 Tauri .... 

9 9 9 

• • 

9. 

# • 


• • • 

• * 


. 24 

Polaris . 

29*99 

35 

• 

9 9 9 


29*97 

36 


9mm 

Aldeharan .... 

29*98 


• 

9 9 9 


29*97 


a' 

. 27 

a Orionis .... 

• • • 

30 

« 

• ■ 



31 


Thei. 

without. 

36 

36 

34 

34 


32i 

32 

32l 

32 
43 
43 

33 
33 



26 

26 


And similar errors in the rcniaininp^ months, in all amount¬ 
ing to 28G in number. 


LXVI. 0)1 some Ohsc) x^atums in the Meteorological Register, 

By W. Burney, LLJX 

To the Editors of the Philosophical Magazine and tTouryiaL 
Gentlemen, 

TN looking over the meteorological table at the end of your 
-*• last Number, and comparing the state of the barometers 
at Gosport, London, and Boston, I perceive a mistake in the 
pressure at Boston on the morning of the 12th of October. 
The state of the barometers at Gosport and London, after the 
heavy rains on the 10th and 11th of October, was nearly 
quiescent on the 11th and part of the 12th, with the wind 
here veering from S. to N.; but at Boston it does appear by 
the tible that the mercury in Mr. Veall's barometer rose ex¬ 
actly 
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Notices respecting New Books, 

actly one inch in that time. Thinking it might have been a 
typographical error, I was induced to add up and find the 
mean of the month^s pressure at Boston, but found that 29'75 
inches in the morning of the 12th of October had been added 
to make up the mean pressure 29’4'3 for the month.—If the 
pressure that morning was only 28"75 inches, as I have rea- 
son to suspect it was from the quiescence of tlie barometers, 
in that case the mean for the period is 29'4'0 inches.—I merely 
mention this circumstance for Mr. Vcnlfs consideration, as I 
intend lo give the monthly and annual results of the tables; 
and if he admit it as an inadvertent error, an erratum to that 
effect should either be made in your next Number, or at the 
end of the volume'^. 

In a close collation of the tables for this year, I also find 
that Mr. Veall’s barometer in the morning of the 24lh of July, 
was *63 of an inch lower ihaji mine, that is nearly -4 of an 
inch less than its comparative mean level. The w'eather then 
being fine and very dry at both places, and for some days be¬ 
fore and after, it would be tlifficiilt even to attempt to Investi¬ 
gate tlie cause of so great a difference in the pressure of the 
atmosphere at the iesj)ective jdaces, without the precise state 
of the hygrometer and wind, wliich I can only get from my 
own register. If Mr. Veall could conveniently register the 
position of the wind when he takes the altitude of his baro¬ 
meter, it w^ould certainly tend to tlirow some light upon the 
subject of great deviations from the comparative mean pres¬ 
sures at Gosport and Boston ; and it were much to be wished 
tliat your London register gave the state of the barometer at 
8, or half-past 8, A.M., instead of at 1, P.M.; as one of the 
chief objects of a montlily meteorological table in your valu¬ 
able Magazine, is comparison^ which will be materially obvi¬ 
ated without simultaneous observations on the instruments at 
the time proposed. 

I am, gentlemen, 

Your obedient servant, 

Gosport, Nov. 2.*>, 1824. WlLLlAM BuRNEY. 


LXVII. Notices respecting New Books, 
llccently puhlishciL 

T he Second Part of volume XIV. of the Transactions of 
the Linua?an Society of London, has just appeared ; and 
the following arc its Contents :— 

A Coinmentarv on the Second Part of the Hortus Mala- 

« 

* C^n referriap to IVli, A^cull’s uc fiiul tliat it koix. 

3 A 2 baricus ; 
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baricus; by FrancU tlmiiiltou, M.D.—The Natural History 
of Xylocoj)a Teredo anti Horia iiiaciilata ; by the Rev. Lans- 
dowiiGiiilding, B. A.—On the Nature of the Marine Production 
commonly called Flustra arenosa; by John Hogg, Esq. B.A. 
—Description of anew Species of Ouchidium; by the Rev. 
Lansdown Giiilding, B.A.—Descriptions of Nine new Spe¬ 
cies of the Genus Carex, Natives of the Himalaya Alps in 
Upper Nepal; by Mr. David Don, Libr. L.S.—An Account 
of some rare West Indian Crustacea ; by the Rev. Lansdown 
Guilding, B.A.—Observations on some of the Terrestrial Mol- 
liisca of the West Indies; by the Rev. Lansdowm Guilding, 
B.A.—Descriptions of two new Species of Erylhrina; by Felix 
de Avellar Brotero, Professor ol’Botany at Coimbra, F.M.L.S. 
—On the Insect called Oistros by the Ancient Greeks, and 
Asilus by the Romans; By William Sharp MacLeay, Esq., 
M-A- F.L.S. Some Account of a Collection of Arctic Plants 
formed by Edward Sabine, Escj., F.K.S. and L.S., Captain 
in the Ro^al Artillery, dining a A^o>age in the Polar Seas in 
the Year 1823 ; By William Jackson I looker, LL.D. F.R.S. 
L.S. and H.S. 

Messi's. Harding and Co. have j)nbUshcd “ I'lie Peren¬ 
nial Calendar, or Companion to the Almanack.” This work 
contains, besides an illustration of the subject of the Almanack, 
a varietj' of original letters, poetry and miscellaneous writings, 
from the MS. of celebrated j)ersons, who were educated at 
our universities, vi/. Poison, Byron, &c. Also some no¬ 
tices of the average day on which different plants are found to 
flower, by a comparison of Journals for tw^enty years past, 
forming a sewt of calendar of Flora on a new scale. 

The Natural History of the Bible; or, A Description of 
all the Quadrupeds^ Birds, Fishes, Reptiles, and Insects, Trees, 
Plants, Flowers, Gums, and Precious Stones, mentioned in the 
Sacred Scrijituies. Collected from the best Authorities, and 
alphabetically arranged. By Tlmddeus Mason Ilairis, D-D. 
of Dorchester, Massachusetts. 

Outlines of a System of Medico-Chirurgical Education, con¬ 
taining Illustrations of the A|>plication of Anatomy, Pliysiology, 
and other Sciences, to the principal practical Points in Medicine 
and Surgery; with coloured Plates. ByThomasTumer, Mem¬ 
ber of'the Royal College of Surgeons of London, &c. 

Smithes History and Description of the Steam-Engine. 
Octavo, with a Quailo Plate. 1a. 6(L 

The Mechanic’s Oracle, containing 20 Quarto Copper¬ 
plate-. Parts I. to V. 2s. each. 


AVAI \sis 



Analj/:iis (^'Periodical if'orks on Naiural Uisiorj^. 
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ANAI,ySIS or* PEUIODICAL WORKS ON NATURAL HISTORY. 

Curtises British JLntomologyn 

No, ] 1, contains the following subjects : 

PL 43. exhibits figures of Scoli^tiis destructorj a species of tree-feeding 
insects, which threatens destruction to the elms in and about London ; an 
account of its raviiges and the probable consequences first appeared in our 
Journal for Oct. J 8)^3. Vol. Ixii. [j. —PI. 44. Clerics alvcariuSy a beautiful 

species, well known upon the continent, but new to this country. Wc 
have heard since this figure was published, that another s[)ccimcn of it ha^ 
been taken near Dorking inSiiiry, nuicli larger than that figured in the plate. 
—PI. 4r). CnntUia Aiteiis. This beautiful aud rare shark moth has been 
bred by Mr. Hiiint, from caterpillars taken near Town : figures of this insect 
with its larva have never before a])j)earcd in any British work.—PL 4C. 
Asilas germamens. A very striking ‘*j)eeles of tliis curious genus, never 
before reconled as British ; the only specimens wc know of arc preserved 
in our National Mnscuni. 

• 

Cutlis^s Botanical Magazine. No. 453. 

PL 2517. AliH^ africnua^ii (liigusiwr, 7'his species had never heretofore been 
figured in fio^\er; nor ha<l Mr, Haw'ortli seen it in flower when he published 
his Arrangement of the genus, Cati/lcdon deemsutay the papxtlaris of Ha¬ 
worth, but not of Thenberg .—liidyctut IVimphyta,—JEnphorbia miavantha, 
—Schiianthxis poirigms; “ eaulc diftiiso, raeeinis pauiculatis: pedicellis di- 
varicatissiniis .’*—Crinum couferlum: from the N'.W. coast of Australia. 

The Botanical llegislct\ No. 216. 

PL 832. Jdrassm cmidoia; “ scpalis ovato-lanceolatis acuininatis: inferi- 
orihus caudatis, labcllo acuuiiuato, bulbo ancipitcan Orchideous plant 
from thcNN'est liulic'., belonging to the section Epidcudreec .— ^u otiana nana; 
“ 2—3 nncialis, foliis lanceolatis pilosi*': radicalibus qtiam florcs soJitnrii 
longioribus, corolla cal^cc longiore: laciuiis obtusis.” Raised by the Horticul¬ 
tural Society from seed from the Rock} Mountains of North America, and 
stated to be that from which the Indians prepare the finest of their tobacco, 
but not to have been noticed iii the works orAnicrican botanists .—Mclodimis 
monogy7ius; “ foliis ovali-lancoolatis acuminatis, paniculn glabcrrima:” in 
the llorliis Bcugaleyisvi of Dr. (-ure\ it is said to l)e a climbing shrub» native 
of Sylhet, and flowering at Calcnttain March and April .—Scabiosa gruminx- 
fulia: the characters of the genus and species arc given from Dr. Cloulter’s 
recent Monograph of the Natural Order of lyipsacece, which receives me¬ 
rited commendation.— Gnallcr'in rufa^ Decamlolle’s Prodromus, t.33, where 
22 species of this interesting genus are enumerated, of which not one was 
known to Linnaeus;—sent to the Horticultural Society from China by 
Mr. Potts,— VedUmithiis Tlihymaloidcsy a genus of Neckcr retained by 
A, dc Jussieu, scarcely distinguishable from Kuphorbin, except by the very 
curious and peculiar ibrm of the involucriun .—llehopkita dxgUaUt,—Acacia 
calamifotia : “ pctiolis filifonnibus lougissiiuis cernuis, pcdunculis solitariis 
petiolo inultotics hre\ioribiis, Jeguminibus arcuatis articulatis cornigatis 
an apparently undescribed species, brought from the south-west ulterior of 
New ilolJand, under the name of the Bodkin-leaved Acacia^ 
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LXVIIL Proceedings of Learned Societies, 

_ ROYAL SOCIETY. 

Nov. 18.—Croonian lecture, by Sir E. Home, hart., 

V.P. R.S. was read : it related to the discovery 
of nerves on both the foetal and the maternal surface of the pla¬ 
centa. And a paper by the same author was also read, On the 
changes undergone by the Ovum of the Frog, during the for¬ 
mation of the iVdpole. 

Nov. 25.—A paper was read, On a method of calculating 
the angles of crystals, by W. Whewell, M.A. F.R.S. and 
Fellow of Trinity College, Cambridge. 

LiNNAiAN SOCIETY. 

The Linnsean Society resumed its sittings for the season on 
the 2d of November, A. B. Lambert, esq. V. P. in the chair. 
Read a letter from Mr. J. D. C. Sovverby to Mr. K. Tsitlor, 
giving an account of some specimens of a fresli-water sJiell, 
probably the Mytilai> polijmorphus^ found by Mr. Bryant jilen- 
tifully attached to timber in the Commercial Docks. It 
is found in the Danube, whence probably it may have been 
brought here in timber. 

A Description of three Species of British Birds; two of tliein 
new to the ornithology of the British Islands. By N. A. Vi¬ 
gors, Jun., Esq. A.M. F.L.S. The species are: 1, Anthus 
Richa^'di^ Fam. Sylviadae, Vigurs. Two specimens 

of it were taken in 1810 and 1812 at Kingsland near London. 
2, An undescribed species of IScolopax shot in Queen’s County 
in August 1822, and named Scolopaa: Sabini, 3, Querqnedula 
glocitans, 

A Description of Cox^ania^ a new genus of jilants, and of a 
new species of Sievcisia, By Mr. David Don, Libr. L.S. 

These two remarkable plants of the family of Rosaceae are 
from a large Mexican collection, part of the Herbarium of 
Mocinno and Sessc, now in Mr, Lambert’s possession. 

Co*mania, Char, essent. Cal. 5-fid us. Petala 5. Ovaria 5-7, 
ovulo erecto. Styli teminales, continui. Aclienia stylis plu- 
mosis persistentibus aristata. Embryo erectus. 

Sieversia paradoxa foliis fasciculatis linearibus ohtusis sessi- 
libus iiitegris 3—5-fidisve, Horibus subcorynibosis, stylis phi¬ 
mosis, caule fruticoso. 

Nov. 16.—A. B. Lambert, Esq. V.P. in the chair: among 
the visitors were Prince Gemitelli and General Turner. Read 
a letter from John Atkinson, Esq* F.L.S. of Leeds, to A. 
MacLeay, Esq. Sec. L.S., accomjianying some sjiccimens of 
Beetles found in abundance in an Egyptian mummy in the 
museum at Leeds. 

description 
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Description of several species, hitherto unpublished, of the 
genus Coccinella ; hy George Milne, Es(j. F.L.S. communi¬ 
cated from the Zoological Club, The new species are : C. c/r- 
cumdaia, Brazil ; 28-maculata, N. Holland; \8-maculata^ 
N. Holl.; cordata, N. Amer,; coimata, N. Amer.; \^-fasciaia ; 
ephippia ; parva; G-guttata; deciissata ; ahdominalis; cyanea^ 
Brazil, 

Observations upon the Moiacilla IJippolais of Linnaeus, by 
the Rev. Revolt Sheppard, F.L.S. conniiuuicated from the 
Zoological Club. The conclusion come to by the Author is, 
that the M, Hippolais of Linnaeus is the Greater Pettychaps. 

An Account of some Plants belonging to the Natural Order 
called by Dr. Jack Cyrtandraceae, by Francis Hamilton, M.D. 
F.L.S. The species described are CficloneJiUJbrme^ 7'ubiam~ 
da, and latiJoUa, - 

GEOLOGI CAL SOCIETY. 

Nov. 5.—A paper was read entitled Observations on a 
Comparison between the beds below the Chalk in the Isle of 
Wight, and in the counties of Surrey, Kent, and Sussex;” 
by Thomas Webster, Ksq., Sec. G.S. 

Mr. Webster stated, that in a late visit to the Isle of Wight, 
he had been so fortunate as to discover a rock of the same na¬ 
ture as the calciferoiis sandstone of Hastings, a circumstance 
that has furnished him with a fixed point, by means of wliich 
he had been enabled to compare tlie beds in the Isle of Wight 
M'ith those of the S.E. part of England more correctly than 
liad been done before; and he presented a table of what he 
considered as the equivalent beds in these two places. 

He imagined that these equivalents had been hitherto stated 
erroneously by several geologists; and he attributed tliis 
cliiefly to the following causes. 1st, The imperfect state of 
the science of geognosy, which had not as yet established fix¬ 
ed principles of classification ; 2d, The want of acknowledged 
Types of beds or formations to which all other parts might be 
referred; 3d, The dillicultics attending actual examinations, 
arising from the deficiencies or want of continuity of some 
beds, and the variation in the com])osition and structure of 
others,—difficulties which had, in his opinion, been underraled. 

The author then proceeded to point out in detail what he 
conceived to be the history of some of the errors that had been 
fallen into. Thus, until lately? the description given by va¬ 
rious geologists of the rock called green sajid were supposed 
to be applied to one bed tmly; whereas, in fact, there are t*voo 
beds distinct from each other, the iindercliff of the Isle of 
Wiglit, and the rock ofFolkstonc, each of which Jiad received 
tins denomination. Also in tlie groups which it had been found 

necessary 
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neccswiry to form, tliey had not agreed with each otlier as to 
the individual beds inclosed iji one group. Thus, s(ane had 
formed a group (which they called the ferruginous sand) of the 
sands above and bcl(m the w^eald clay; while others had at¬ 
tached the name of Ferruginous sand to those belovo the weald 
clay only. He hatl also reason to fear, that an error had been 
committed in not identifying the beds which are called the fer^ 
raginous sand on the west of the chalk; as the Carstone, Wo- 
boLirn sand, and the Farringdon bed, with the beds in the 
wealds of Kent and Sussex, to which the name of green sand 
had been given. 

The following is tlie table of equivalent beds above alluded 
to. 


Localities in the 
Isle of Wight. 


Culver Cliff. 
Do. 


Do. 


Undcrcliff. 

Do. 




Red Cliff, Athcrfield 
and Blackgang. 


I 


Sandown bay an<l 
Brixton bay. 

Cowleaxe Chine. 

Sandown, 
Btook point. 


Loc«alities in the S.E. 
part of England. 

Names proposed for 
the e<tunalent beds. 

Groups. 

Ouildfoid. 

Chalk uith flints, “] 

1 3* 



1 § o 

Do. 

Chalk uithout Hints. | 

Us 



1 5* 

Do. 

1 Chalk imrl J 

1 ? 

Hiegate, IVIeisthani, 
and Bcach^-head. 

1 I’pcr green sand. 


- 

Blue mail of the 

S *1 

- rs 
>■ P § 

I’olkstuiu* thff. 

green sand. 


- 

2 ^ 

Folkslonr, Leith hill, CM cieeii sand, or I 

? g. 

Ac. 

Feiiugino-giccnsand. J 


Wealds of KcMit and 
Sussex. 

Hastings. 

Weald cl.i>. 

Hastings limestone. 

1 

o 

fb 

1 

Hastings and 

Hasting-* sand-stoncs 

w 

s 

Fair light. 

and clays. 

B 

fb 

— 

a. 

• 

Isle of Purbeck, 

Puibeek beds. 


Isle of Porll.ind. 

Portland bt»ds. 



Nov. 1,9.—A paper was read “ On the Purbeck and Port¬ 
land beds,” by l*'homas Webster, Esq., Sec. G.S. 

The author observed, that the great general features of the 

f eology of the Isle of Purbeck had been already^ traced out by 
Lm in his letters to Sir H. Englefield. He now confined 
himself to some details respecting the series of limestone beds 
in the Isle of Purbeck, and to those in the Isle of Portland. 

He then proceeded to give a description of the strata from 
which the well known Purrieck stone used in London for side 


paiements. 
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pavements, &c. is derived. This stone is composed almost en¬ 
tirely of fragments of shells; the Purbeck marble contains 
chiefly univalves in a compact limestone, and these in general 
are smaller than the univalves of the Petworth marble, both 
having been supposed to belong to freshwater shells ; but the 
author possessing specimens that contain a mixture of marine 
with fresh-water shells, he cannot consider this as a decided 
fi'esh-water formation, a term thnt in his opinion ought to be 
restricted to those beds supposed to have been formed in lakes 
oiihj. The common Purbeck stone appears to consist of frag¬ 
ments chiefly of small bivalves of Inch the origin is doubtful, 

Mr. Webster then gave a tietailed account of the quarries 
of the Isle of I'ortland, which furnish the Portland stone much 
used in our public buildings. The Isle of Portland consists 
of a calcareous mass lying upon a bed of bituminous clay and 
limestone identical with the Kimineridge beds. The lower and 
more considerable part of the limestone in the Isle of Portland 
above the Kimmendgc clay is chiefly oolitic, and ^'ontuins 
beds of chert; but tlic upper part consists of a yellowish cal¬ 
careous stone nearly comjiact, which contains in it a bed of 
earthy lignite, abounding in silicified portions of trunks of trees 
about two or three feet long, some of which are erect, and 
others are lyiiig flat. As fir as he could ascertain, the fossil 
wood was jUMrly cojifined to this stratum, and not dispersed 
througli the oolite as liad hitherto been supposed. These up¬ 
per betls of the Isle of Portland, he considei’ed as belonging 
to the same formation as the Purbeck bt‘ds, having found some 
very similar in the Isle of Purbeck. 

(Vmsidering the fossil shells of the Portland oolite to be ma¬ 
rine, wdiile those of the Purbeck limestone are chiefly fi’esh- 
water, together w ith the* great mhieralogical difference of cha¬ 
racter, the autlior statetl it as his opinion, that the two series 
of beds should be ke})t in sejiarate groups in arranging tlie 
English strata. 

IIORTU I UTUKAU SOCIETY. 

Sept. 7-—The large silver medal was presented to Robert 
Austen of Glasgow, a tAirresponding Member of the Society, for 
the successful cultivation of Scotch roses, many new varieties 
of whicl* have been raised by him, and presented to the gar¬ 
den of the Society.—The large silver medal was also presented 
to Peter Ctesar Labonchere, Esq., F.II.S., for having intro¬ 
duced and encouraged the l^utch method of early forcing.— 
The large silver medal was also presented to Mr. Henry Burn, 
gardener to the Marquis of Aylesbury, a Corresponding Mem¬ 
bers of the Society, for having raised the seedling grape called 
the Tottenham Park Muscat. 
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The tbllowing papers rere read: 

On the cultivation of the rasj)berry. By Mr. John Mearns, 
F.H.S. —On a method of forcing the vine into fruit in unfa¬ 
vourable situations. By M. Vauden Creuyse. 

Oct. 5.—The following papers were read : 

On a means of arresting the sap in pear-trees. By the Rev. 
John Fisher.—On the classification of cherries. By Mr. John 
Robertson, F. H. S. - 

ASTRONOMICAL SOCIETY. 

This Society held its first meeting after the summer recess, 
on Friday the 12th of November; the President, II. T. Cole- 
brooke, Fsq. in the chair. SeAoral new members were 
elected, and others proposed, and a great number of valu¬ 
able presents, esjieciully from foreign astronomers, were an¬ 
nounced. 

Two communications were reutl from Sir Thomas Bris¬ 
bane, Governor of New South Wales. Tlie first of these 
contained an account of some obscr\ations made at Para¬ 
matta, by Sir Thomas, and Mr, Dunlop, on the inferuu' Con¬ 
junction of Venus with the Sun, in October last. The obser¬ 
vations were made with a mural circle of Troughton’s, wlueh 
Sir Thomas characterizes as of remarkable steadiness, and so 
well in the meridian, that with Aniares and y D}acon'n^ and 
any other of the high and low' stars, it gives the same right 
ascension. The observatitms extend from the (ith to the 25lh 
of October. The account exhibits the polar distances, and 
the times of culmination of the Sun and Venus, as w'ell as of 
Antares^ /3 Argo^ and a Lyrct ; to show the stale and position 
of the instrument. The latitude of the observatory at Para¬ 
matta is stated to be 33® 48' 43" South. Longitude Fast of 
Greenwich 10'’ 4^^. 5®. 

Sir'^rhomas’s second romniunication, whieli is dated 17th 
April, 1824, contain^, First, A record of repetitions on the Sun, 
with Reichenbach's circle for the Summer Solstice, 1823 ; they 
extend from December lOtli, 1823, to January 2d, 1821, but 
have not yet been subjected to the necessary reductions for a 
definite result. Secondly, A series of observations on several 
stars made at Paramatta, with the mural circle, from Novem¬ 
ber 20th, 1823, to February 19tli, 1821. Twenty of the stars 
observed arc among those, w'hose places are given annually in 
the Nautical Almanac, and are usually denominated Green¬ 
wich stars. 

A letter was also read from Baron Zacli to Francis Baily, 
Esq. F.R.S. dated Genoa, 31st July, 1824, announcing the 
discovery of a telescopic comet, by M. Pons, on the 24th of 
that month. It was in the head of Serpentariu^^ without tail 

or 
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or coma:—a simple nebulosity. M. Ponses observations on 
the comet, and some stars near it, from the 25th to the 28th of 
July, accompany tliis communication; but as the comet was, 
even then, rapidly approaching the Sun, they need not now 
be recorded. 

Mr. Herschel submitted to the inspection of the members 
present, a new double image micrometer, by Professor Amici 
of Modena. The duplication of the image in this ingenious 
instrument is effected by interposing a divided concave lens of 
very long focus between the object and eye-glasses of a refract¬ 
ing, or between the mirror and eye-glass ol a reflecting teles¬ 
cope, The separation of tlie centres of the two segments is 
performed by a rack and pinion sliding them on one another, 
their edges being preserved in contact, and is measured on a 
divided scale with a vernier in the usual manner. It is ob¬ 
vious that each segment will form a separate image.of a distant 
ol)ject, more remote from the object end of the telescope than 
its principal focus, and the value of tlie parts of the scale is 
easily had from the expression, 

1" X - or 0-00000484-81 X 

f —a (p — a 

where p is the focal length of the object lens or mirror, p^ of 
the bisected lens, and a. the distance of the latter from the 
foi-mer, all expressed in parts of the same scale into which the 
micrometer is divided. This expression gives the number of 
parts of such scale which represent 1" of angular measure, and 
conversely, the value of one part of the scale, in seconds, will 
be the reci))rocal of this fraction. 

'rhis micrometer pf)ssesses several advantages, among which 
may be reckoned, sini]>licity of construction and use ; the mag¬ 
nitude of its scale, which may be increased to almost any ex¬ 
tent by an increase of the focal length of the bisected lens (^'), 
and lastly the advantage of dispensing with a table of reduc¬ 
tion, by so fixing the ))lace of the divided lens as to render one 
part of the scale correspondent to 1" of angular measure. In 
fact, if w'e c(iuate the above expression to unity, we get 

cc^p [1—0-0000048481 X?)'] 

and if this be the distance of the divided lens from the object 

f lass, one part of the scale will correspond to one second. Mr. 

I. in his visit to Modena, in the spring of the present year, had 
an opportunity of trying this instrument as applied to celestial 
objects, in one of M. Amici’s superb reflectmg telescopes of 12 
inches aperture and 8 feet focus. The following, among other 
measures, were taken. 
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Distance of the two stars of Polaris (single measure) 18*40 

Jupiter’s Polar diameter (mean of 6 measures) S2’34 

- Equatorial do. do. 34*06 

Consequently ratio of diameters 1 -0467 

Mr. Donkin laid on the table, for the inspection of the mem¬ 
bers, an instrument made by M. Patton (a pupil of Breguet’s 
at Paris) for determining i\\e ft actional patl of a second of 
time, in astronomical obser\ations. This piece of machinery 
is about 5 inches in diameter; and somewhat larger tlian the 
ordinary size of ship chronometer^. The instant of observa¬ 
tion is marked by a \ery fine })oint attached to a spring, which 
(by means of a peculiar kind of ink) makes an impression on 
the dial plate. 'J'he machine will go for five hours. It is im¬ 
possible to enter into an\ further description of thi'. ingenious 
piece of mechanism, wltlunit the assistance of plates and nu¬ 
merous references: but we hope the inventor will In* induced 
to lay the whole before the public, at no distant period. 

Prize (^ue^tions propo'^ed hif the Aslrononomicul Society of 

Ijoudon, 

This Society has just ])roposcd the follow iiig prize (juestions, 
to the consideratioji of astvononiers and mathematicians: vi/. 

1st. Tliesihet medal. To an\ person, who shall contine, and 
have executed an instrument. b\ which the rtlatne mairnitud(‘s 
of the stars maybe niea'.mvd oi determined; and of which 
the utility for this object shall be sufficiently established, by 
numerous observations and comparisons of known stars. 

2d. The gold medal. Forujiproved lormidic, for determi¬ 
ning the true place of t‘Uher of the four newly discovered j)la- 
nets, Ceres, Juno, Vesta, and Pallas; witliin such limits as 
the Council may think sufficiently correct Igr the present state 
of astronomy;—such foirnulie in each case to be accompanied 
with comparisons of the observed places at various jicriods. 

3d. The gold medal. Fora new mode of developing the dif¬ 
ferential equations for expressing the problem of llie three bo¬ 
dies, by which a smaller number of tables shall be required in 
order to compute the Moon’s )>lace to the same degree of ac¬ 
curacy as by any existing tables, and witli greater facility. 

To be entitled to comjietitioii for the prizes, all answers to 
the first question must be received before the 1st of February, 
1826; to the second, before the 1st of February, 1827; and 
to tlie third, before the 1st of February 1828. 

LONDON MEt'HANICS’ INSTITUTION. 

It gives US much pleasure to state, that this important In¬ 
stitution 
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stitution which, though labouring under some disadvantages 
for want of a suitable building, lias already, with the aid of 
lecturersol the first respectability, furnished an extensive course 
of instruction to a large body of Members, is now provided 
with a convenient house for its Schools, Library, Museum, &c. 
and tliat the first stone of the Theatre or Lecture-room is to 
be laid on the 2nd of December, being the first Anniversary 
of the Institution. The day is to be celebrated by a Dinner 
at the Crown imd Anchor Tavern, Dr. Birkbcck in the chair. 


nOYAL ACADCMY OF SClUNCrs OV rAllIS. 

May 24.—The Academy received a Memoir, by M. 
D’Hombres-Firmas, containing Observations on Fossils, and 
particularly on Ainnionites ; a description of a new AsU ono- 
iiiical InstruincnU by the Count de Zuylen of N^evelt; a seal¬ 
ed packet from M. Castillc, clockmaker, relative to an investi¬ 
gation in wdiich he is engaged; and a Refutation of Newton, 
by J. B. Soutoii.—M.VaiK|iielin made a ivpui I on M. Dublanc’s 
Memoir on the application of Tincture of Galls, as a means 
of detecting tlu^ presence of morj)hia.—The Academy elected 
M. F resnel as a candidate I'or the oHice of Pi nfessor of Natural 
Philosophy in the College of France.—M. Legendre made a 
report on the ne^v Manuscript "l^ables of M. Bagay.—M. 
Poisson, in tlic name of a ('ounnission, inaile a Aery fin curable 
report on M. Danu»neau’s Memoir coiilaining the calculus of 
the Perturbations of the Comet of the short })eriod.—M. Paix- 
liaiis read a Meimar in whicli he examined the question 
whether Stt^am-eiigiiies can be cinj>loyed in the art of war.— 
JVL G. Sl.-llilaire pieseiitcd a Memoir on tlie analogy existing 
between the/f/e/s'.v of the Lophiiis and the a'icending 
apophyses of the vertebrata ; especially with the first rays of 
the dorsal fin ol the Siluri.—A Letter from M. Aiidouin was 
read, on the use of a \esicle which uccomjninies the female or¬ 
gans of generation in insects. 

May 31.—M. Lassaigne I'ead liis ChtMiiical Researches on 
the means of determining the jjresence of hydrocyanic acid in 
animals poisoned by that substance.— M. Magcndie stated 
that he was }>roceeding with liis exjicriinents on the fifth pair 
ol’nerves.—M. Becquercl read some new elucidations of tlie 
electrical effects observed in chemical action.—M. Auguste 
St.-FIilaire read a Memoir in which he mentioned the poi¬ 
sonous effects of the honey of the Lecheguana wasp. M. Des¬ 
moulins read a Memoir on the differences between the nervous 
system of the Lamprey and that of the other vertebrata. 

June 14.—A Memoir was received from M. Feburier on va¬ 
rious properties of the electric fluid, and a new refutation of 

Newton, 
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Newton, from M. Souton.—M* Latreille read a report on M. 
Leon Dufour’s Researches on the Anatomy of the Coleoptera. 
—M, Arago gave an account of his experiments on tlie light 
which euianates from incandescent bodies.—M. Cuvier read 
a Memoir on the Plesiosaurus.—M. Geoflfroy Saint-Hilaire 
read a Memoir on the Auditory Faculties of Fishes. 

June 21.—M. Girard road a Memoir, entitled the Appli¬ 
cation of the principles of l^yiiainics to thepurj)ose of determi¬ 
ning the respective advantages of different modes of carriage.’^ 
—M- Laugier coinmencetl reading his Chemical Examination 
of the Minerals from the Island of Ceylon.—M.de Wiebeking 
read some Observations on the state of Civil Architecture in 
the middle ages, and on the means by which the monuments 
of those periods were executed. 

June 28.— M. Puissant coinniuiiicated to the Academy an 
account of a new instrument which he calls apaiiojo^raph^ by 
means of which the persi)ective of a ))anoraina may be traced 
with accuracy and ease.— M. Zamboni, Professor oi' Natural 
Philosophy at Verona, transmitted a Memoir on dry electric 
piles.—M. Diilong read a Letter addressed to him by M. 
Pouillet on the means t>f measuring elevated temperatures, 
and especially that wliieh exists at the surface of the sun.— 
M. Girard, in the name of a Commission, read a llej^ort on 
the researches of M. Vicat, relative to resinous mastics.— 
General Brisbane communicated some Astronomical Obser¬ 
vations made at Paramatta. — M. Duineril made a Report on 
Dr, Audouard’s Memoir relative to the origin of the yellow 
fever.—M.G. St.-Hilaire read a Memoir on the nature, the for¬ 
mation, and the uses of the stones which are found in the au¬ 
ditory cells of fishes.—M. Laugier finished the reading of his 
Memoir on the Ceylon Minerals.—M. Marigot communi¬ 
cated a Memoir on the ])reservation of grain. 

July .5.—M. Fourier reported, verbally, on a collection of 
statistic documents presented to the Academy by the Count 
de Funchal.—M. Bcctjuerel read a Memoir on the electromo¬ 
tive agencies oi' water,—M. A. St.-Hilaire read a Memoir on 
the plants constituting the Flora of southern Brazil, belonging 
to tlie group which comprises the Droseraceae, the Violaceae, 
the Cistiiiiae, and the Frankeniae. 

July 12.—M. G. St--Hilaire made a verbal Report on a 
work by M. Serres, entitled, “ The comparative anatomy of 
the Brain, in the four classes of vertebrated Animals.”—M. 
Geminellaro, of Catania, presented a collection of maps and 
perspective views of Mount Etna, 

July 19.—M. Freycinet communicated an extract from a 
Letter written to him from Port Jackson by M. Duperrey, 

conmuindcr 
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commander of the new circumnavigating expedition, containing 
an account of the recent discovery of a great river in New 
Holland; and stating the encouragement given to all useful 
researches by General Brisbane, correspondent of the Aca¬ 
demy.— M. Arago presented, in the name of M. Zamboni, 
an electromotive apparatus founded on the properties of dry 
electric piles, and which imparts a continual rotatory]]motioii 
to a horizontal lever. 


IjXIX. Intelligence mid Miscellaneous yb'ticles. 

NOUTHERN EXPEDITION. 

Wednesday morning, Nov. 10, H. M. discovery-ship the 
Griper, Capt. CJ. F. Lyon, most unexpectedly arrived at 
Portsmouth, and ran into the harbour direct from Havis^s 
Straits, with the signal of (listless flying, having lost all her 
anchors and cables in fruitless endeavours to get into Repulse 
Bay, wliither she was under orders to proceed, for the j)urpose 
of co-operating with Captain Parry in search of a north-west 
passage. The circumstances whicli have led to the 1‘ailure of 
this branch of the north-west expedition are attributable to 
stormy and scivere weather, which prevailed in a more intense 
degretj than the oldest northern navigator remembers, and to 
the extraordinary bad (jualitics of the sliip for the purposes 
refjiiired. It appears that the Griper left Stroniness on the 
1st of Jul\', and made Cape Cluidleigh (on the Labrador coast) 
on the 2d of August, having fallen in witli icebergs three days 
previously, and from which time she was beset with drift ice. 
In this passage she was found to make so little progress, that 
the Snap (her provision Iciuler) was frecjuently obliged intake 
her in tow. I’^rom Cape Chudleigh the Griper was obliged 
to stretch to the northward, to Resolution Island, as the field 
ice prevented progress up Hudson Strait, they were, how¬ 
ever, enabled to make slow advances to the westward, close to 
the Savage Islands, until they made Salisbury or Nottingham 
Island, but which place could not be ascertained, from the im¬ 
possibility of making observations ofl'the Upper Savage Islands. 
Some canoes of natives came off to them, wlio appeared lobe 
of the same description of Esquimaux with which our naviga¬ 
tors were belbre actjuaiiited. Tiiey were dismissed with li¬ 
beral presents, and appeared much gratified. From Salisbury 
Islancl, the Grij)er })roceeded to the south point of Southamp¬ 
ton Island, in which they were assisted by a strong current 
setting down Fox’s Channel; but on their I'ounding South¬ 
ampton Island, this current, w'hich then came down SirThomas 

Rowe’s 
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Rowe’s Welcome (up whicli they wisheil to proceed), was di¬ 
rectly against them, and nearly caused their sliipwreck. South¬ 
ampton Island was found to be laid down with tolerable accu¬ 
racy. Off’the S.W. end of the island the Griper was obliged 
to anchor, in consequence of suddenly shoaling her water : in 
a gale of wind she parted one anchor, but brought up again 
with three anchors a-head in quarter less four fathoms water; 
when the tide fell, the sea was so heavy that tlie rudder con¬ 
tinually struck the ground, and was lifted almost out of the 
gudgeons: this was on the 1st of September. Ou the weather 
moderating, the Griper proceeded up the Welcome; but a 
northerly gale of wind springing up, the ship was driven into 
Hudson’s Bay. However, by perseverance, and taking ad¬ 
vantage of every favourable breeze of wind, she reached Cape 
Fullarton, the larboard entrance of Wager River, and within 
about 60 miles of the spot (Repulse Bay) where slie was in¬ 
tended to winter. The coast on the American main land was 
found so rocky and extremely dangerous, that she was obliged 
to stretch off’l'or Southampton Island, u lienee she endeavoured 
to make for Repulse Bay, but was dri\cn by the tide directly 
to the soutliward and westward, against what was supposed to 
be Wager River. Here strong breezes and a heavy snow 
storm set-in, which made it neces-»ary ih.il the shij) should be 
brought-to with three anchors a-head and made sung. Tlie 
sea rose rapidly, and broke over the ship with tremendons 
force, forming thick coats of ice in an instant, so as to connect 
the shiouds together halfway up the rigging. The snow also 
fell so fast that the men had much dilKeiilty in keeping tlu* 
decks clear. The ship all this time pitched so dreadfully, 
that the cables came over .the bumpkins, one of wdiicli w^as 
thereby broken. ^During the night <i large sti'eam of ice was 
discove'red coming down upon the ship, but, most liapjiily, it 
parted before it reached her, and some small portions of it 
only struck against the bows, which did no damage. The 
wind continued to increase, as well as the snow; at five o’clock 
in the morning, the starboard cable parted, and, on the ship 
swinging to the other three anchors, she was struck by a sea 
and parted from them all. Her situation at this time was the 
most perilous that can be imagined, every individual momen¬ 
tarily expecting that she would drive on shore. Means of pro ■ 
servation, liowever, were not neglected; the trysails were got 
on her, diough it was so dark that no object could be dis¬ 
cerned, and they did not know so much as which way the 
ship’s head lay, from the compasses having ceased to act, the 
ship being, as it is supposed, directly over or near the mag¬ 
netic pole.—Whilst p'-esuming, in this distressing dilemma, 

that 
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that the wind had sliifted off the land, as the water deepened, 
a sight of the sun, and subsequendy of the other celestial 
bodies, was obtained (of which tliey had had no view for some 
days), and tiie ship was found to have been drifted out of the 
Welcome, after having attained lat. 65. 30. There was at 
this moment no anchor left in the ship. Notwithstanding, it 
was determined, if }>ossible, to winter about Chesterfield Inlet, 
or even to tlic southward of that spot. The persevering efforts 
of all oil board were accordingly directed to gain the Ameri¬ 
can shore; but finding that the ship got into the shallows of Hud¬ 
son’s Bay, they were reluctantly com|ielJcd to edge away for 
Salisbury Island, still hoping that a few fine ancY favourable 
days would restore to them their lost ground. The bad 
weather, Iiowever, still continued, and there was much diffi¬ 
culty in watering the ship at these places, from a stream of 
ice. A number of natives came off to them in their canoes, and 
trafficked their clothes for iron and spears- At length the hope¬ 
less continuance of bad weather, the wretched condition of the 
ship (from her incapacities), the officers and crew having suf¬ 
fered more hardsliips than on any previous voyage, the ad¬ 
vanced stage of the season, with miinerous other concomitant 
miseries, compellctl Ca})tain Lyon to consent that the ship 
should be got out of Hudson’s Straits (an extent of 800 miles of 
dangerous navigation); which place they had scarcely cleared, 
when a southerly gale drove them up Davis's Straits, 150 
miles to the southward of Resolution Island, l^rovidentially, 
a cliauge of wind enabled them soon after to proceed on a 
southern passage homeward, and the Griper arrii'ed here in 
six weeks, in the state we have described. 

Tliough little has been effected towards solving the geo¬ 
graphical problem of a north-west passage by this voyage, yet 
some most interesting elucidations of the deviation of the com¬ 
pass have been brouglit to light. The compasses began to 
waver and contradict each other when abreast of the Savage 
Islands; and, as tlie ship got to the westward, the compasses 
got unsteady and useless, \Vhile the ship was in Sir Thomas 
Rowe’s Welcome, they frequently wouUl not traverse at all, 
but stood in whatever position the card was placed. Should 
a passage be discovered by Captain Parry through the Prince 
Regent’s Inlet, it is considered more than probable, from the 
irregular movement of the ice, that it may never be entered 
again. 

The Griper spoke several whalers, all of which had been 
unsuccessful in tlie fishery; no ship had more than two fish, 
and many none whatever. From the captain of the Phoenix 
whaler, Captain Lyon heard that Captain Parry’s expedition 
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hatl been seen in the middle of August, in lat. 71. beset with 
ice. On the whole the season has been more boisterous, and 
consequently the sea less clear, than it has been known for thirty 
years. It was very questionable if Captain Parry would be 
able to reach Lancaster Sound. Had the Griper effected a 
wintering either in Repulse Bay or Wager River, or Chester¬ 
field Inlet, Captain Lyon, with a strong party, would have 
made a land journey to Point Turn-again, near the Copper 
Mine River, a distance of nearly 700 miles, for which expe¬ 
dition they were fully equip|)ed. Captain Parry, if he suc¬ 
ceeded in passing Lancaster Sound, and getting to the south¬ 
ward, down Prince Regent’s Inlet (by which Captain Lyon 
was next year to communicate with him) he will send a land 
expedition, if possible, in the same direction, as well as to 
Repulse Bay, in the hope of communicating with the Griper. 

The Griper communicated w'ith the Esquimaux natives of 
the Upper Savage Islands, and of Salisbury and Nottingham 
Islands, all of whom had Irequently seen Europeans. They 
were less savage in their habits and manners lliun tlieir more 
northern brethren, but they showed a strong thievish dlsjiosi- 
tion; they endeavoured to steal the oars and iron-work from 
the boats. The Clriper also communicated with the natives 
of various parts of Southampton Island, who had never seen 
a ship before. "^I hey, however, expressed very little surprise ; 
they evinced more gentleness in their inxinners than any other 
of the Esquimaux tribes, and w^ere much better-looking and 
cleaner in their persons; the women were ratlier pretty. All 
those people reside in the Walrus-hide huts, which are de¬ 
scribed in Captain Lyon’s last voyage. 

The Griper is ordered to be paid off, and sold out of tlie 
navy- A vessel better adapted to the pecidiaritics of the ser¬ 
vice will no doubt be provided for Cxq^tain T^yon and his me¬ 
ritorious officers and crew, on tlie o})ening of tlie season for a 
further investigation. Captain Franklin, we understand, is to 
leave England, on his land expedition, in February next.— 
Hampshire Telegraph- 


THE LOGAN ROCK RErLACED.” 

“ Penzance, Nov. 0. 

‘‘ The Logan rock is rejdaced, and rocks as belbre; it was 
put up on Tuesday last, after three days’ labour, by the help 
of three pair of large sheers, six capstans, worked by eight 
men each, and a variety of pulleys. Large chain cables were 
fastened round the rock, and attached to the blocks by which 
it was lifted. Altogether there were about sixty men em- 
ploj^ed. The weight of the rock has been variously computed 
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by different persons, at from 70 to 90 tons. On tlie first day, 
when the rock was first swung in the air, in the presence of 
about two thousand persons, much anxiety was felt by those 
who were present, as to the success of the undertaking; the 
ropes were much stretched; the pulleys, the sheers, and the 
capstans, all screeched and groaned; and the noise of the ma¬ 
chinery was audible at some distance- Many were very aji- 
prehensive lest so vast a weight might snaj) all the ropes, and 
tumble over the precipice, bearing the sheers and scaffolding 
away with it; however, the whole has gone off with great suc¬ 
cess. The materials (which were all furnished fi‘om 

the dock-yard at Plymouth) were excellent, and ingeniously 
managed; and though a rope or two broke, and a link of one 
of the chains tore away a small piece of an angle of the rock, 
W'hich was thrown with much velocity into the sea, yet the 
rock was safely supported by its complicated tackling, and 
stands, once more, in precisely its former position ! Lieutenant 
Goldsmith, who threw it down, was the engineer in replacing 
it; and, in the opinion of many of the gentlemen of this town 
and neighbourhood, he has, by his skill and personal la¬ 
bour and attention, not only wiped away the disgrace to which 
he w'as exposed by throwing it down, but also acquired so 
much merit, that they are about to invite him to a public din¬ 
ner at Pearce’s Llotel. This seems to be going a little too 
far; since whatever credit he may have derived by replacing 
the rock, seems to be fully counterbalanced by tl)e discredit 
of its wanton demolition. It is understood that the expenses 
of this work are defrayed by subscription- Fifty pounds 
have been given by the London Geological Society.”— Morn. 

Chron. - 

ACCOUNT OF THE TRONA LAKE IN AFRICA. 

The following account of this remarkable soda-lake is given 
by Dr. Oudney, in a letter to Professor Jameson. 

‘‘ The Trona Lake is situated in the midst of amazingly 
high sand-hills, that run lor several hundred miles to the west¬ 
ward, and lie between Wadies Shiati and Glirurbi. It is in 
a small valley which runs nearly ESE. and WNW. TJie 
north and south sides are bounded by hills of sand about 4*00 
feet high. The bottom is a line sand, on which are found 
the Agoul (apparently a species of IJIex), and a downy grass. 
Near where we entered the valley, there is a cluster of date- 
palms, and a small lake, from which impure trona is obtained. 
On the western side is the trona lake, surrounded by date-trees, 
and its banks and marshy borders covered, on almost all sides, 
by the grass I have mentioned, and a tall juncus. It is about 
half a mile long, and nearly 200 yards wide, of very iiiconsi- 

3 C 2 derable 
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ilerable depth at present (July), from the evaporation of the 
water, and many places are dry now which are covered in the 
winter and spring. The trona is deposited in cakes at the bot¬ 
tom of the lake, when the saturation is at a certain extent. The 
cakes are of various degrees of thickness, from the finest film to 
several inches. The thickest I could find was not more than 


ftlis of an inch; but at the beginning of winter, when the water 
Mgins to increase, it is of the thickness I liave mentioned, and 
it is then said to be ripe. The surface next the earth is not 
unequal from crystallizxition, but rough to the feel with numer¬ 
ous rounded asperities. That next the water is generally found 
studded with small beautiful cubical crystals of muriate of soda; 
the line of junction is always distinct, and the one is easily re¬ 
moved from the other. The upper surface, when not covered 


with the muriate, is composed of a congeries of small tabular 
pieces, joined in every position; when the mass is broken, there 
is a fine display of acicular crystals, often radiated. The sur¬ 
face of the water is covered in many places with large thin 
sheets of a car bo-muriate of soda, giving the whole the ap¬ 
pearance of a lake partially frozen over: film after film forms, 
till the whole ffets of considerable thickness. The soil of the 


lake is a dark brown sand, a])}U’oaching to black, of a viscid 
consistence, and slimy smell, and on the lately uncovered sur¬ 
face, near the banks, a black substance, like mineral tar, is 


seen oozing out. 

The water begins to increase In the winter, and in the spring 
it is at the maximum. The trona is best about the commence¬ 


ment of winter, but disappears entirely in the spring- 

The lake has diminislied considerably in size within the last 
few years, and if care be not taken, the diminution will soon be 
much greater: }]1auts are making ra[)id encroachnicnts, and 
very shallow banks are observable in many places. On inquiry, 
we found the quantity of trona had not sensibly diminislied for 
the last ten years; perhaps it may appear so, from there al¬ 
ways being sufficient to answer every demand. The quantity 
annually exported amounts to between 400 and 500 camel¬ 
loads, each equal to about 4 ewL—a large quantity, when the 
size of the lake is considered. It is removed only when a de¬ 
mand comes; then a man wades in, breaks it off in large sheets, 
which he easily does; hands it to others outside, who are 
ready to remove all foreign matters, and pack it in the setose 
bases of the palm-leaves. The water in the valley is good, 
and if a well be dug on the very border of the lake, the water 
is also good, and sensibly free from saline impregnation.” 


DiS- 
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DISCOVERY OF FOSSIL BONES AT BANWELL. 

An immense assemblage of fossil bones has recently been 
discovered in Somerset^iire, in a cavern of the Limestone 
Rock at Banwell, near the west extremity of the Mendip 
Hills, on the property of the Bishop of Bath and Wells. The 
circumstances which led to this discovery are as follow:—Some 
miners engaged in sinking a shaft in search of calamine, inter¬ 
sected a steep and narrow fissure, which, after descending 80 
feet, opened into a spacious cavern, 1.50 feet long and about 
30 feet wide, and from 20 to 30 feet high. From the diffi¬ 
culty of descending by this fissure, it was lately judged desire- 
able to make an opening in the side of the hill a little below, in 
a line which might lead directly to the interior of the cAve. 
This gallery had been conducted but a few feet, when the 
workmen suddenly penetrated another cavern of inferior di¬ 
mensions to that which they were in search of, and found its 
floor to be covered, to a depth which has not yet been ascer¬ 
tained, with a bed of sand, mud, and fragments of limestone, 
through whicli were dispersed an enormous quantity of bones, 
horns, and teeth. The thickness of this mass has been ascer¬ 
tained, by a shaft sunk into it, to be in one place nearly 40 feet. 
Many large baskets full of bones have already been extracted, 
belonging chiefly to the ox and deer tribes; of the latter there 
are several varieties, including the elk- There are also a few 
portions of the skeleton of a wolf, and of a gigantic bear. The 
bones are mostly in a slate of preservation equal to that of 
common grave bones, although it is clear, from the fact of some 
of them belonging to the great extinct species of bear, that 
ih^ are of antediluvian origin. 

In the roof of the cave there is a large chimney-like open¬ 
ing, which appears to have communicated formerly with the 
surface; but which is choked uj) with fragments of limestone, 
interspersed with mud and sand, and adhering together imper¬ 
fectly by a stalagmitic incrustation. Througn this aperture it 
is probable the animals fell into the cave, and perished in the 
period preceding the inundation by which it was filled up. 
The immense quantity of the bones shows the number of indi¬ 
viduals that were lost in this natural pitfall to have been very 
great. In this manner cattle are now continually lost by fall¬ 
ing into similar apertures in the limestone hills of Derbyshire- 

There is nothing to induce a belief that it was a den inha¬ 
bited by hyaenas, like the cave of Kirkdale, or by bears, like 
those in Germany; its leading circumstances are similar to 
those of the ossiferous cavities in the Limestone Rock at Ores- 
ton near Plymouth. 

The cave at Banwell has within these few days been exa¬ 
mined 
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mined by Professor Buckland, ami operations have been com¬ 
menced for the purpose of thoroughly investigating its history 
and contents. The Bishop has already sent collections of 
the bones to the museums of Oxford and Cambridge, and in¬ 
tends to provide a similar supply for all the principal public 
institutions in this country. 


OKGANIC REMAINS IN SUSSEX. 

The workmen employed in forming the tunnel under the road 
at Kemp-town, near Brighton, discovered numerous teeth and 
bones, which were at first supposed to be part of human ske¬ 
letons, but, upon being examined by a gentleman conversant 
with such subjects, were ascertained to belong to tlie horse 
and elephant. Similar organic remains are commonly found 
in diluvial beds, like that on which Brighton is situated, and 
are evidently the remains of those land animals which w^ere 
destroyed by the deluge. The town is built upon an accu¬ 
mulation of water-worn materials, which fill up a valley of the 
chalk. A short time since, a rib of a very large annual, sup¬ 
posed to be that of an elephant, was discovered in the bank on the 
west side of Shoreham harbour. Mr. Mantell has discovered in 
the iron-sandstone of this county, the teetli of an herbivorous 
reptile of a gigantic magnitude. This animal apjiroaches nearer 
to the Iguana of Barbadoes, than to any other recent lizard, 
and it is proposed to distinguish it by the name of Igiiano-sau- 
ri/s. Detached parts of the skeleton, as vertebra', thigh-bones, 
&c. have also been found, of which a particular account w'ill 
be laid before the scientific public. Mr. Mantell lias part of 
a thigh-bone in his jiossession, which there is every reason to 
conclude is referable to this animal; its size is so great, that 
upon a moderate compulation, the individual to which it be¬ 
longed must have equalled the elephant in height, and been up¬ 
wards of 60 feet long .—Sussex Advertiser, 

CABINET OF MINERALS AT CAMBRIDGE (UNITED STATES). 

The liberality of several gentlemen ol' Boston, and tlieir de¬ 
sire to promote the study ot Mineralogy and Geology in this 
vicinity, have lately been displayed in the purchase of an ex¬ 
tensive and valuable collection of minerals, which they have 
presented to the University at Cambridge. 

This collection is now added to that presented by Andrew 
Ritchie, Esq. and, together with the specimens formerly trans¬ 
mitted by the French Government and the late Dr. Lettsom, 
with the additions made by Dr. Waterhouse, will constitute one 
of the most complete and valuable mineralogical cabinets in 
the United States. 


The 
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The collection embraces (with the exception of a very few 
of the rarest substances) all the late discoveries, and many of 
those specimens the localities of which are exhausted, and 
many of which are now rarely met with even in the large col¬ 
lections of Europe. The suite of Ores is peculiarly rich, as is 
likewise the volcanic department; and the gems and precious 
stones are niiinerous. The specimens are all well character¬ 
ized, and the crystallizations are remarkably fine. 

'Diis collection is arranged in the spacious room formerly 
used as the Commons Hall, being 45^ feet in length, S6 \ feet 
wide, and 17§ feet high. 

The specimens arc placed in cases with glass doors against 
the walls of the room, which to the height of ten feet arc com¬ 
pletely covered by them; a large proportion of the most beau¬ 
tiful specimens arc arranged upon eight glazed tables, and the 
residue in nearly 200 drawers. 

One of the tables is ap}n opriatcd to the external charac¬ 
ters of mineral substances, on wliich are disposed the most 
distinctly characterized specimens, illustrating all the techni¬ 
cal tenns of the science, the difterent varieties of colour, of 
fracture, lustre, transparency, hardness, &c. &c. To these 
succeed the most perfect ciystals illustrating the primary forms 
of Werner and Haiiy, the modifications of these forms, and 
the effect of tnmeations, bovelmcnts, &c.—A suite of models of 
crystals, in wood, terminates this first division of the cabinet. 

The second division is the systematic arrangement of the 
different substances according to their chemical composition; 
this method has been adopted, as it is intended to combine the 
instruction in chemistry with mineralogy, 

Tlie third division comprises the (Geological part of tlie col¬ 
lection, in which the rock: are arranged in the relative order 
in wliich lliey are presented to us by nature, and in connexion 
with each arc seen the minerals composing the rock, and tlio.se 
which are more or less accidentally ju'esent in it, together with 
the metallic ores and fossil remains. 

The fourtJi division is Geograpliical, commencing with the 
mineral productions of the United States, arranged according 
to States. 

The last division is intended to embrace all the products of 
the Mineral kingdom employed in die arts and manufactures, 
in their natural state, and in the different stages of jirepnration. 
This department is one of peculiar interest and importance in 
this country, and can only be rendered complete by the libe¬ 
rality of artists and manufacturers, who, it is hoped, will not 
be backward to transmit to the University such specimens as 
will best illustrate the different stages of all the processes con¬ 
nected 
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nected witli each substance. Tims, here will be seen the diffe¬ 
rent ores, as when first taken from the earth, and the same in 
all the degrees of purification, &c«—the clays in all the stages 
of manufacture—the substances used in colouring, in the ma¬ 
nufacture of glass, &c. &c. 

Mineralogists throughout the country, it is hoped, will avail 
themselves of the permission granted by the Corporation of 
the University to exchange duplicate specimens .—Boston 
Journal of Philosophy, 


ON METALLIC TITANIUM. 

Dr. Walckner of Freyberg, in the Breisgaw, has lately de¬ 
scribed cubical crystals of metallic titanium whi^h he ob¬ 
served in iron-slags from the Upperland of Baden. The slag 
was from a furnace where pea-ore [bohnci'z) was smelted, and 
analysis proved that this ore of iron contained a minute por¬ 
tion of titanium. Dr-Wollaston*, as is well known, was the 
first who described these cubes. They occur in the slags of 
iron forges in Wales, in those at Bradford in Yorkshire, Al- 
freton in Derbyshire, at Pontypool in Monmouthshire, in 
Clydesdale in this country, and we ha^e no doubt wull be met 
with in many other places where our common iron-ores are 
smelted.— Edin. PhiLJoimi.xiA, \i. j>. til. 


PROF. BERZELIUS ON SILK 11 AI AND ZIRCONIUM. 

In trying to reduce fluoric acid by potassium, I succeeded 
in reducing silica, zircoiua, and the other earths; but I have 
only been able to sej^arate silicium and zirconiiiui. The others 
decompose water with the greatest energy. Pure silicium is 
inconibuslible even in oxygen gas. Water, nitric acid, or 
nitro-muriatic acid, do not attack it, nor does caustic potash; 
but fluoric acid dissolves it a little, especially if nitric acid be 
added. It does not decompose nitre, except at a very intense 
heat, but it detonates with carbonate of potash at a dull red 
heat; carbonic oxide gas is liberated, and carbon is set at li¬ 
berty. When it is licated with nitre, if a small piece of dry 
carbonate of soda is introduced into the mixture, there is im¬ 
mediate detonation. When the vapour of sulphur is passed 
over silicium heated to redness, the metal quickly becomes 
incandescent. When the combination is perfect, which sel¬ 
dom happens, the substance is in the form of a white earthy 
mass, and decomposes water with great rapidity. The si¬ 
lica is dissolved, and sulphuretted liydrogen gas liberated. 
By this means a solution of silica in water may be obtained, 

* See Phil. Mag. vol, Ixii. p. 18; ixiii. p. 15. 


so 
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so concentrated, tlmt during evaporation it thickens, coagu¬ 
lates, and deposits portions oi'ttie eartli, in the form of gummy 
transparent masses. The siliciuret of potassium, heated with 
sulphur, burns vividly, and when dissolved, leaves the pure si- 
licium. Silicium takes fire in chlorine at a red heat, and a 
liquid results, colourless, or of a light-yellow colour, of an 
ociour resembling that of cyanogen, very volatile, and which, 
with water, congeals and deposits gelatinous silica. 1 have 
not as yet examined its conducting power for electricity and 
heat, its specific gravity, &c. 

Nothing is easier than to procure this substance; the fol¬ 
lowing is the mode I have ultimately adopted: The double 
fiuate of silica with potash or soda, heated almost to redness 
to drive offliygrometric water, is introduced into a glass tube, 
closed at one extremity; j^icces of potassium are then to be 
introduced, and the metal carefully mixed with the powder, 
by heating it till it fuses, and then lightly striking the tube. 
It is then to be further heated by a lamp; and before it attains 
a red heat there is a slight detonation, and the silicium is re¬ 
duced. The mass is to l>e cooled, and then washed with wa¬ 
ter as long us any tlnng dissolves. There is at first disengage¬ 
ment of hydrogen gas, because a j)ortion of siliciuret of potas¬ 
sium has been tbriiied, which cannot exist in contact with wa¬ 
ter. The washed substance is ahydruret of siliciinn, which at 
a retl heat burns vividly in oxygen gas, although the silicium 
is not completely oxidized; it is to be heated in a covered 
platinum crucible, slowly augmenting the fire to redness; the 
hydrogen only oxidizes, and the silicium will no longer burn 
in oxygen gas, tliotjgh chlorine attacks il very easily. The 
little silica produced may be removed by fluoric acid; but if 
the silicium has not been strongly heated, the acid will dissolve 
a little of it, with the disengagement of hydrogen. According 
to the synthetical experinients which I have made, silica con¬ 
tains about 0*52 of its w eight of oxygen. 

Zirconium is obtained in an analogous manner. It is as 
black as carbon, docs not oxidate in water or in muriatic acid, 
but nitro-muriatic ajul fluoric acids dissolve it, the last with 
the disengagement of hydrogen. Al a tem])erature but slightly 
elevated it burns with great intensity. It combines with sul¬ 
phur. Its sulphurct is of a cbesnul-brow'n colour like silicium, 
and insoluble in nniriutic acid or the alkalies. It burns with 
brilliancy, producing sulphurous acid gas and zirconia.— Ann^ 
de Chim. Xixvi. 41. 


ACTION OF NITRIC ACID AND CHARCOAL, 

Professor SilHinan formerly pointed out the production of 
Vol. 64. No.319. Nw. 1824. SD hydrocyanic 
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liydroc}’:inic acid by tlie action of nitric acid and charcoal^. 

Frisiani has also observed the same effect produced, in a 
very striking manner, during the action of nitric acid on the 
residuum obtained by calcining sulphate of baryta with vege¬ 
table charcoal, and removing every thing soluble in water oy 
repeated washings. A strong odour of hydrocyanic acid was 
piimuced, and wnen the action was made to take place in a 
Woulfe's bottle, the tube of which passed into a solution of 
potash, the liquor collected, when renilered slightly acid, and 
precipitated by persulphate of iron, gave a precipitate, which 
washed with muriatic acid became Prussian blue. Nitrates of 
the earths, or alkalies, boiled with vegetable charcoal, gave no 
result of this kind. When the nitrates and charcoal were mixed 
in tlie dry way and heated, the action was, of course, violent, 
but no important results were obtained.— Gio. t/e/i’s. vii.240. 


ANALYSIS OF THE HOLY-WELL WATER, NEAR CARTMELL, LAN¬ 
CASHIRE.-BY J. C. WOOLNOTH, LIEUT. R.N. 

' This spring is situated at the base of a bluff hill called 
Humphrey Head, the extreme point of a range of calcareous 
hills formmg the eastern boundary of the V^ale of Cartmell. 
The water is emitted tlirough a small lead tube about an inch 
in diameter, surrounded and inclo'Jed by rough m:i!»onry, and 
which delivers a gallon of water in about P 47 '. Ibe specific 
gravity of the water is 1*()(>6, and the relative pro])ortions of 
its contents appear, from various experiments, to be as follows. 


ia a wine pint of the water:— 

Carbonic acid gas .... one cubic inch. 

Carbonate of magnesia .... 0.26R 

Sulphate of soda.3.872 

■ % lime.1.500 

-magnesia.3.000 

Muriate of soda.19.782 

-magnesia.9.000 

Peroxide of iron.1,750 


Insoluble in muriatic acid, princi¬ 
pally silica. 

42.170 grains.— 

Jmirnal of Scie?iceSf vol. xviii. p. 187. 


MR. D. HILBERT ON THE WHEELS AND SPRINGS OF CARRIAGES* 
Taking wheels completely in the abstract, they must be con¬ 
sidered as answering two different purposes. 

Fitst, They transfer the friction which would take place be- 

i 

* See Phil. Mag vo!. Ixii. p. 153,23-J. 
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tween a sliding body and the comparatively rough uneven 
surface over which it slides, to the smooth oiled peripheric 
of the axis and box, where the absolute quantity of the fric¬ 
tion as opposing resistance is also diminisned by leverage, in 
the proportion of the wheel to that of the axis. 

Secondly, They procure mechanical advantage for over¬ 
coming obstacles in proportion to the square roots of their di¬ 
ameters when the obstacles are relatively small, by increasing 
the time in that ratio, during which the wheel ascends: and 
they pass over small transverse ruts, hollows, or pits, with an 
absolute advantage of not sinking, proportionate to their di¬ 
ameters, and with a mechanical one as before, proportionate 
to the square roots of their diameters. 

Consequently, wheels thus considered cannot be too large: 
in practice, however, they are limited by weight, by expense, 
and by convenience. 

Witli reference to the preservation of roads, wheels should 
be made wide, and so constructed as to allow of the whole 
breadth bearing at once; and every portion in contact witli 
the ground should roll on it without the least dr^ging or 
slide: but it is evident, from the well-known properties ot the 
cycloid, that the above conditions cannot unite, unless the roads 
are perfectly hard, smooth, and flat; and, unless the fellies of 
the wheels, with their tires, are accurately ))orLions of a cylin¬ 
der. These forms, therefore, of roads and of wheels, are the 
models towards which they should always approximate. 

Roads were heretofore made with a transverse curvature to 
throw off water, and in that case it seems evident that the peri¬ 
pheries of the wheels should in their transverse sections be¬ 
come tangents to this curve, from whence arose the necessity 
for dishing wheels, and for bending the axes; which contri¬ 
vances gave some incidental advantage for turning, for pro¬ 
tecting me nave, and by affording room for increased stow age 
above. But recent experience having })roved that tlie curved 
form of roads is wholly inadequate for obtaining the end pro¬ 
posed, since the smallest rut intercepts the lateral flow of the 
water; and, that the barrel-shape confines carriages to the 
middle of the wjty, and thereby occasions these very ruts,— 
roads are now laid flat, carriages drive indifferently over every 

f »art, the wear is uniform, and not even the appearance of a 
ongitudinal furrow is to be seen. It may, therefore, confi¬ 
dently be hoped, that wheels approaching to the cylindrical 
form will soon find their way into general use. 

The line of traction is mechanically best disposed when it 
lies exactly parallel to the direction of motion, and its power 
is diminished at any inclination of that line in the proportions 

3 D 2 , of 
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of tlie cosine of the angle to radius. When obstacles fre¬ 
quently occur, it had better perhaps receive a small inclination 
upwaros, for the purpose of acting with most advantage when 
thpse are to be overcome. But it is probable that different 
animals exert their strengths most advantageously in different 
directions, and therefore practice alone can determine what 
precise inclination of this line is best adapted to horses, anti 
what to oxen. These considerations are, however, only ap¬ 
plicable to cattle drawing immediately at llie carriage; and the 
convenience of this draft, as connected with the insertion of the 
line of traction, which continued ought to pass through the 
axis of the wheels, introduces another limit to their size. 

Springs were in all likelihood applied at first to carriers, 
with no other view than to accommodate travellers. Tnev 
have since been found to answer several important ends. 

They convert all percussion into mere increase of pressure, 
—that is, the collision of two liard bodies is changed by the 
interposition of one that is elastic, into a mere accession of 
weight. Thus the carriage is preserved from injury, and the 
materials of the road are not broken: and, in surmounting ol>- 
stacles, instead of the whole carriage with its load being lifted 
over, the springs allow the wheels to rise, while the weights 
suspended upon them are scarcely moved from their horizon¬ 
tal level. So that, if the whole of the weight could be sup¬ 
ported on the springs, and all the other parts supposed to be 
devoid of inertia, wliilc the springs themselves were very long, 
and extremely flexible, this conseijuence would clearly follow, 
however much it may wear the appearance of a paradox;—that 
such a carriage may be drawji over a road abounding in small 
obstacles without agitation, and without any material addition 
being made to the moving power or draft. It seems, there¬ 
fore, probable that, under certain modifications of form and 
materia], springs may he applied with advantage to the very 
heaviest waggons ; and consequently, if any fiscal regulations 
exist either in regartl to the public revenue or to local taxa¬ 
tion, tending to discourage the use of springs, they should 
forthwith be removed. 

Although the smoothness of roads and the application of 
springs arc beneficial to all carriages and to all rates of tra^ 
veiling, yet they are eminently so in cases of swift conveyance, 
since obstacles wlien springs are not interposed, require an 
additional force to surmount them beyond the regular draft, 
equal to the weight of the load multiplied bv the sine of the 
an^^le intercepted on the periphery ot the wheel between the 
points in contact with the ground and with the obstacle, and 
therefore proportionate to the square of its height; and a still 

further 
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further force, many times^ greater tlian the former when the 
velocity considerable, to overcome the inertia; and this in¬ 
creases with the height of the obstacle, and with the rapidity 
of the motion, both squared* But, when springs are useJ, 
this latter part, by far the most important, almost entirely dis¬ 
appears, and their benciicial effects in obviating the injuries of 
percussion are proportionate also to the velocities squared. 

The advantages consequent to the draft from suspending 
heavy baggage on the springs, w'ere first generally perceived 
about 40 years since, on the introduction of mail-coaches; then 
baskets and boots were removed, and their contents were 
he£q)ed on the top of the carriage. The. accidental circum¬ 
stance, however, of the weight being thus placed at a consi¬ 
derable elevation, gave occasion to a prejudice, the cause of 
innumerable accidents, and which has not, up to the present 
time, entirely lost its influence; yet, a moment’s consideration 
must be sufficient to convince any one, that when'the body of 
a carriage is attached to certain given points, no other effect 
can possibly be produced by raising or by depressing the 
weights within it, than to create a greater or a less tenaency 
to overturn. 

The extensive use of waggons suspended on springs, for 
conveying heavy articles, introduced within these two or three 
last years, will form an epoch in the history of internal land 
communication, not much inferior perhiips in importance to 
that when mail-coaches were first adopted; and the extension 
of vans in-so short a time to places the most remote from the 
metropolis, induces a hope and expectation, that as roads im¬ 
prove, the means of preserving them will improve also, possi¬ 
bly ill an equal degree, so that permanence and consequent 
cheapness, in addition to facility of conveyance, will be distin¬ 
guished features of the M‘Adam system .—Journal ofSciencCj 
vol. xviii. p. 95. . - 

Calendar of Flora^ Fauna^ and Pomona^ at Harold in 
continued from October' 27 to November 21. 


Oct. 27.—A few swallows seen; they were only stragglers, 
and appeared like the young of a late brood. To see these 
birds on the vigil of St. Simon and Jude is recorded as be¬ 
ing a very unusual phaenomenon. A martin or two has some¬ 
times been seen so late as November, but the Hirundo ru&tica 
is very rarely seen after the middle of the month of October. 

Oct 29.—The yellow and red decaying leaves are fiist fell¬ 
ing. The weather wet and variable. 

Nov. 1._All-saints Day. Many plants remain in flower, here 

and 
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and there; as Marigolds, Stocks, theLeopard^s-bane, Michael¬ 
mas Daisy,7Vade«:an^«,the Aster tardifiarus, and others. 

Nov. 2.—All-souls Day. The large or Oansel’s Bergamot 
Pears ripe, but not very good this year. The Geraniums and 
Myrtles still flourish out of doors. Polyanthuses and Daisies 
are in flower, ami a few of the common Primrose. There is 
also an abundance of Chinese Roses. 

Nov. 11.—The Swanks Eggs and the Crasane Pears rijie, 
and of very good flavour this year. 

Nov. 13.—It is observed that most of the Apples in the 
loft keep very badly this year, beginning to rot much sooner 
than usual: they are likewise infested with a small worm, which 
leaves round black foramina in them. The sort called Red- 
streaks and Duckbills keep the worst. The crops of this Iruit 
have been very scanty, and the price of them is atlvancing. 

Nov. 20.—Weather very wet, and the marshes flooded. 
Large congregations of rooks and daws, sometimes accompa¬ 
nied ^ starlings, begin to be frequent, as is usual in autumn. 
The European Tailpye, Mecistura vagam^ has several times ap¬ 
peared of late in small flocks, wandering over the country at 
uncertain intervals, and performing partial migrations. 

Nov. 21.—Weather warm and sliowery,and the ground unu¬ 
sually wet, with a flood in the marshes of the Medway. While 
sitting at tea, we were surprised by a sharp, sudden, and un¬ 
usually loud clap of tlumdcr, followed by a violent storm: 
it did not clear the air, as we at first hoped, but has ended 
again in settled rain, while the floods in the meadows continue 
to increase. Forsteh. 


LIST or NEW PATENTS. 

To Joseph Apsden, of Leeds Yorkshire, bricklayer, for hL improvement 
in the modes of producing an artificial stone,— Dated 21st October, 
1824.— 2 months allowed to enrol specification. 

To George Dodd, of St. Anne-street, Westminster, Middlesex, engineer, 
for certain improvements on fire-extinguishing machinery.—21st October. 
— 6 months. 

To George Samuel Harris of Caroline-place, Trevor-square, Knights- 
bridge, Middlesex, gentleman, for his machine for the purpose of giving 
the most eAectual and extensive publicity, by day and by ni^t, to all pro¬ 
clamations, notices, legal advertisements, and other purposes to which the 
same may be applicable, destined for universal information, and which will 
henceforward render unnecessary the defacement of walls and houses in 
the metropolis and its vicinity by bill-sticking, placarding, and chalking, 
which latter practices have become a great am ofiensive public nuisance. 
—^2Ist Octoh^.—2 months. 

To John Lingford, of Nottingham, lace-machine manufacturer, for cer- 
tiun improvements upon machines or machinery now in use for the purpose 

of 
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of iiitikhig th:U kind of lace commonly known or ^]i^t’^ngui^hcd by the name 
of bobbin, net, or Hnckiiigliainshire hice-nct,—J m November.—0 months. 

To The Rev, John Somerville, A.M, minibter of the jiarish of Currie, 
Edinburgh, for a method or methods applicable to fowling-pieces or other 
fire-arms, by which method or methods all accidental discharge of such 
fowling-pieccs or other fire-arms will be completely prevented.— 4th No¬ 
vember.—2 months. 

To John Crosley, of Cottage-lane, C’ity Road, Middlesex, gentleutan, 
for his contrivance for better ensuring tlic egress of smoke and rarefied air 
in certain situations.—4tli November.—(J montbs. 

To Thoniar: Richard (itippy, of Bristol, gentleman, for certain improve¬ 
ments in masting vessels.— 4th November.—0 months. 

To Joiiii Head, of Banbury, Oxfordshire, hosier, for certain improve¬ 
ments ill machinery for making conls or plait for boot and stay laces, and 
other purposes.—4th November.—4 inonlhs. 

To William Church, of Birmingham, Warwickshire, esquire, for certain 
improvements on augers and bits for boring, and in the apparatus for 
making the same.—4th November,—fJ months. 

To William Busk, of Broad street, London, esquire, for certain im¬ 
provements in propelling ships, boats, or other vessels or floating liodics. 
—4th November.—(» months. 

To John White the younger, and Thomas Sowerby, botli of Bishop 
Weannoutli, Durham, merchants, for tlieir improved air-furnace for the 
]>iirposc of melting or fusing metallic substances. — Gth November.— 
4 mouths. 

To John Moore, of Broad Weir, Bristol, gcntlcninn, for certain ad¬ 
ditions to an improveincnt upon tlie steam-engine or steam-engine appa¬ 
ratus.—0th November.— G montiis. 

To Thomas Cnrtmcll, of Doncaster, \’orkshirc, gun-maker, for an im- 
jirovetl cock to be applied to tiic lock of any gun, j)istoJ, fire-arms, or ord¬ 
nance, for the purjiose of firing the same by percussion, acting either by 
sclf-priining or otherwise, am! wlicrcby tlie priming is rendered wholly im¬ 
pervious alike to tlic wind, rain, or damp.—(ith November.— 2 months. 

To Charles licathorn, of Maidstone, Kent, lime-burner, for his method 
of constructing and erecting a furnace or furnaces, kiln or kilns, for the 
more speedy, more effectually, and more economical!) manufacturing of 
lime, by means of applying, directing, ami limiting, or regulating the flame 
and heat arising in the manufacturing or burning coal into coke, and thus 
making lime and coke in one and the same building, and at one and the 
same time.—11th November .—2 montiis. 

To William Lcatliy, of Great fiiiildford-street, Borough of Southwark, 
engineer, for various improvements in the machinery or apparatus used in 
the making of bricks, ami certain improvements in the drying of bricks, by 
means of Hue-i and steam,—11th November.—(! months. 

To I'icrre Brunet, of Winipolc-street, Cavendibh-sqiiarc, Middlesex, 
merchant, who, in consequence of a communication made to liiin by a 
certain foreigner residing abroad, with whom he is connected, is in pos¬ 
session of an invention of a furnace made upon n new construction.—11th 
November.—6 months. 

To Joscjih Glisild Dauiell, of Stoke, Wilts, clothier, for certain hn- 
provenicnts in dressing woollen cloth.—20th November.—4 months. 

To Laae Taylor junior, of Cliipping Ongar, Essex, gentleman, for a 
newly invented rock or tap for drawing off liquids.—20th November.— 
2 months. 

To William Rhodes, of Baulins, Iloxtoii, Middlesex, brick^maker, for 
his improvement in the construction of clamps for burning raw bricks.— 
20tli November,— G months. 
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n£Ci: 3 IB£ 7 l 182*. 


LXX. 0/t the FAectro-’MOtivc Actiom of Water and Liquids 
in general on Metals : and of the electric Effects ^hirh take 
place—firsty in the Contact of certain Flames and Metals: 
secondlyy in Combustion, By M. Becjjueiikl, Ancien Chef 

de Bataillon du Genie* 

Electro-motivt Actions of Water on Metals, 

have Ibrmerly been occupied in reducing to the smallest 
* * j)Ossible number the causes wliich produce electric phae- 
nomena, whether in the contact of bodies, or at the instant 
when these bodies enter into combination with each other. 
Constantly guided by this view of tlie subject, we have had to 
submit to experiment, simple bodies, as much as circumstances 
vroultl permit. Uesearches of this kind require that the means 
of experiment be continually modified; for as we quit one of 
the causes which concurs to the production of a pheenomenon, 
we often diminish its intensity to such a point that a more sen¬ 
sible apparatus is then necessary, in order to observe it. 

For sonic time we had sought to determine the electro¬ 
motive action of water on a metal; but our first attempts w'ere 
not satisfiictory; first, th(* condenser had not sensibility enough; 
and lastly, the mode of experiment itself ivas not suitable. 
We placed on the upper plate of tlie condenser a band of pa¬ 
per, and above the vessel of metal into wdiicli w^c poured some 
water. We found afterwards that this band of paper did not 
})revcnt electro-motive actions between it and tlie metals; after 
tliat, it became impossible to collect the very w'^eak electricity 
w hich the vessel of metal acquired during its contact with the 
water. 

We subsequently recollected that Coulomb had found that 
electricity escaped very rapidly by the glass and wood sup¬ 
porters, when they were slightly damp; a property which 

♦ From the Annates de Chume ct dc Phuiqne, torn, xxvii. p. 5. 

Vol. 64. No. 620. Drr. 1821-. .6 E M. Uoiis- 



402 


M. Becquercl on the EXcctro-^motvoc 

M. Rousseau has of late fully illustrated, by showing, with an 
electrometer of hU invention, that all badly conducting bo¬ 
dies, covered with a tliin stratum of hygrometric water, con¬ 
ducted with facility very small quantities of electricity. We 
therefore took a little capsule of wood or porcelain, filled with 
distilled water; and after having slightly moistened its sides, 
we placed it on the upper plate of the condenser- But as 
this box sometimes exercises an electro-motive action, very 
feeble indeed, on the plate, that is destroyed by touching 
tlie low'er ))late with a capsule formed of the same matter. 
The precaution may even be pushed so far as to fill it witli 
distilled water; then, touching this w'ater with the finger, 
account is kept on each side of the action of tlie w'ater on 
the wood- Laminm of different metals held between the 
fingers were plunged in one of the tw^o capsules, taking the 
precaution of not touching the sides; the other plate was in 
communication with the earth. Zinc, iron, lead, tin, copper, 
&C-, communicated to it positive electriciU ; whilst platinum, 
gold, silver, &c., gave it negative electricity. Water then is 
positive with the metals which arc the most positiv’c, and ne¬ 
gative with those which are the least so. It thus exhibits the 
same effects with the oxidable metals as alkalies do in their 
contact with acids, when there is no chemical action. 

These pliaenomena also take place wlien the water contains 
a small quantity of sulphuric acid. It may be remarked, that 
the water is then decomposed by the iron and the zinc, and 
that these metals are attacked. The chemical action in this 
case has not therefore hindered the production of the elect lic 
pha?nomena which result from the contact of the metals with 
the w ater. 

These experiments require great precautions. It is neces¬ 
sary that the surface of each metal be perfectly freed from rust, 
or well polished, not with emery paper, but with ])ounded fjlass, 
in order to lemove any grains of emery from their surfaces, 
wdiich might there exercise clectro-moti\c effects. It is also 
preferable to use a wooden capsule slightl;y moistened, be¬ 
cause its fibres, being impregnated with moisture, conduct the 
electric fluid with more facility than glass or porcelain. Not¬ 
withstanding these precautions, it sometimes occurs that no re¬ 
sult is obtained; but when these phacnomena are produced, 
it is always in the order we have just mentioned. 

Perhaps we might be led to think that tlic small quan¬ 
tities of electricity, which olten remain attached to the light 
coat of varnish w'ith which each plate of the condenser is co¬ 
vered, disturb the results by their presence, and lead to error, 

especially 
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especially in the experiments in which llie development of 
electricity is feeble. But this is not the case; for the pre¬ 
cautions we take secure us from such effects. Before the com¬ 
mencement of an experiments we assure ourselves by several 
trials that the plates retain no electricity: when we find 
any, we have them heated sufficiently to drive it away, or else 
we place, as M. Pouillet docs, a disk of tin between the two 
plates; then the small quantities of electricity which remain 
on the surface of the layers of varnish become combined by 
its intervention. Afterwards, we employ successively, as a 
collector, each of these two plates, both being adapted to 
receive a capsule. If a different electricity is then obtained, it 
is a proof that the experiment has succeeded, the disturbing 
causes being removed. Besides, the laws to which the greater 
part of tlie results are submitted, come still further in aid of 
tlic exactness of the experiments. 

We have also another objection to obviate. When a capsule 
of earthenware, glass, &c., is placed on one of the jdotes of the 
condenser, and is touched with the finger,—wdiich, as is well 
known, is not a good conductor,—the condenser does not be¬ 
come charged- It may be thought, that in touching the water 
which it contains with any metal which is an excellent con¬ 
ductor, the discharge of the electricity supposed to be ac¬ 
quired by the capsule, in its contact with the plate, ought to be 
more raj)id, and that tJie condenser should become charged : 
but this does not take place; for all the metals ought to give the 
same electricity in their contact with the water, which is not 
the case- Finally, by liolding the metal between the fingers, 
the conductibility is only momentarily augmented; since the 
electricity, after having traversed the metal, is obliged to pass 
afresh through the hand, w'hcre it finds the same obstacles as 
when the finger touched the liquid. It i'i, therefore, now well 
j)roved, that w e have really observed the electro-motive actions 
of water on metals. 

These actions being found, wc then inquired if their in¬ 
tensity was not susceptible of augmentation or diminution, 
according to the modifications which the surfaces of me¬ 
tals mi^it experience in certain ciixumstanccs, A plate of 
gold was plunged into nitric acid for some moments, and 
then w^ashed several times in water; it was then put in contact 
with the water of the w ooden capsule: the result was a de¬ 
velopment of electricity much more considerable than before; 
the water again took the negative electricity. 

The same jdate plunged airesh into a solution of potash, lost 
in great part the property of acquiring electricity by the contact 

3 E 2 of 
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of water. A plate of platinum exhibited absolutely the same 
results. May not these phaenomena have some distant re¬ 
lation to those observed by MM. Thenard and Dulong in 
their researches respecting the proper^ which certain bodies 
possess of favouring the combination of elastic fluids? These 
two celebrated philosophers found that a fresh wire of platinum, 
wliich did not become heated at the ordinary temperature, 
when it was placed under a current of hydrogen gas, which 
diflbsed itself in the air, became susceptible of becoming red- 
hot, when it had previously been plunged in nitric acid for 
some minutes, and tlie excess of acid taken away. The pro¬ 
perty that the plalii^iim wire then acquires, lusts more than 
twenty-four hours. We remarked that a plate of gold pre¬ 
served for several hours the property of becoming strongly 
electric in its contact w^ith the w^ater.—propose to return 
to these phaenomena, which we only indicate lierc. 

FAectric Effects observed in the Contact of ivcu Metals vsith a 

Liquid. 

W^e have alreadv said, that the electric ellects which main- 
Tested themselves when two metals were separated by a liquid, 
were not similar to those which took place when the liquid 
was replaced by any metal; for Volta found that, in this 
last case, the intcrmetl'ate metal served only as a conductor; 
whereas we have shown that this did not take place in the 
other. It is very probable that the electric tension of eacli 
metal is here owing to a difference of action. I^el us tlien 
admit this principle until experience has proved that it is not 
correct. Let us take, for example, copper and yinc, and 
let us represent the electric tensions of the co])))er and of the 
liquid, by + Sand —S, those of the zinc and of the same liquid 
by + S'and —S'; the electricity S of the liquid will be com¬ 
mon also to the zinc, as the electricity 8' Avill be to the copper. 
It Avill follow that the electric tensions of the copper and the 

zinc will be q-and H-. 

Thus, according as S shall be greater or less tlmn S', the 
electricity of the copper will be positive or negative, whilst 
that of the zinc will be the contrary. All leads to tlie suj)- 
position tliat such is the case. 

The following table includes the results of a number of 
experiments. 


iSIetal 
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Metal capsule. 

Liquid contained in the capsule. 

Metal plunged 
in the Liquid 

Electric 
State of 
the cap. 

Pliilimim 

Concentrated sulphuric acid 

Gold 

+ 

J)itto 

Ditto 

Silver 

+ 

13itto 

Ditto 

Copper 

+ 

Ditto 

Ditto 

Iron 

+ 

I3itto 

Ditto 

Lead 

+ 

Ditto 

Ditto 

Zinc 

+ 

Platinum 

Sulphuric acid much diluted 


T“ 

Ditto 

Ditto 


-h 

Ditto 

Ditto 


+ 

Ditto 

Ditto 


+ 

Ditto 

13itlo 

Lead 

4- 

Ditto 

Ditto 

Zinc * 

+ 

Chopper 

(\)ncentrated sulphuric acid 

Gold 

— 

Ditto 

Ditto 

Silver 

— 

Ditto 

Ditto 

Platinuiii 

— 

Ditto 

Ditto 

Iron 

0 

Ditto 

Ditto 

Leatl 

0 

Ditto 

Ditto 

Zinc 

— 

Copper 

Diluted sulphuric acid 

Gold 


Ditto 

Ditto 

Silver 


Ditto 

Ditto 

Platinum 


Ditto 

33itto 

Iron 

+ 

Ditto 

Ditto 

T-ead 

— 

Ditto 

' Ditto 

Zinc 

+ 

Platinum 

Solution of potash 

Gold 

+ 

Ditto 

Ditto 

Silver 

+ 

Ditto 

J3itto 

Copper 

+ 

Ditto 

13itto 

Iron 

+ 

Ditto 

Ditto 

Lead 

+ 

Ditto 

Ditto 

Zinc 

+ 

Copper 

Solution of potash 

Gold 

— 

Ditto 

Ditto 

Silver 

— 

Ditto 

Ditto 

Platinum 


Ditto 

Ditto 

Iron 

+ 

1 )itto 

Ditto 

Lead 

0 

Ditto 

Ditto 

Zinc 

+ 
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By the help of the principle that we have before laid down, 
w^e can explain all these results, and even draw consequences 
from it which will be useful to the electro-chemical theory. 

Admitting, as we have already said, that the electric states 
of the metal box and of the plate of metal be represented by 


+ “ 2 “ + 


y - 5 


(-f8and — 5 being the electric tensions of the box and of 
the aci<l liquid which is in it, +8' and —8' those of the same li- 
uid and of the metallic plate which is plunged in it), it fol¬ 
lows, that a vessel of platinum, containintr the concentrated 
sulphuric acid in which shall be plunged a plate of gold, of 
silver, of copper, or of zinc, will always have for its electric 

j_5/ 

tension "f" ' 2 ' ^ l>ositive quantity; 

w'hich requires that 8 be greater than 8^; from whence it is to 
be concluded, that platinum is more positive in its contact with 
sulphuric acid than gold, silver, or copper, submitted to tlie 
same experiment. 

When the vessel of platinum contains sul})huric acid diluted 
w'ith water, other phenomena take place, which must be taken 
into account. We have said that platimnn, gold, and silver, 
took the negative electricity in their contact with water di¬ 
luted with this acid : whilst zinc, lead, iron, and copj)er, ac- 

a uired positive electricity. It must be concluded from thence, 
lat for platinum, and zinc the electric state of the first 

will be d —— = a positive <]uantitv, 

^ * 

j_j' 

and the state of the second-= a negative quantity; 


which always takes place. We also find that the copper is 
less negative with a solution of potash than the zinc is in its 
contact wdth the same liquid. 

We have then a process for determining the relations of 
the electric states of bodies in their contact with liquids. Ta 
the contact of the metals it has been found that platinum is al- 
w^ays negative with any metal whatever; but it is not yet 
known, if it be, for example, more negative with gold, than 

g old is with silver; whilst, in the experiments witli which we 
ave just been occupied, similar relations are to be found when 
one of the bodies is liquid. 


Electric Actions produced by the Contact of certain Flames and 

Metals. 

Hitherto w'c have applied ourselves to the investigation of 

electric 
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electric effects only in the contact of the metals with each 
other, and in that of liquids with the metals and salifiable 
bases, even when this contact was followed by a chemical ac¬ 
tion, It has also been shown, that in a circuit formed of two 
parts of the same metal, if one of them were made red-hot 
near the points of fusion, an electric current would be esta¬ 
blished in the entire circuit,when it was closed, of such a kind 
that the side which w^as not healed would furnish positive 
electricity, and the other negative electricitj'. It has been 
found also, that the electricity dcA'elopcd in this plucnomeiion 
had not sufficient tension to be rendered sensible with a con-» 
denser. 

We are at present about to occupy ourselves witli another 
class of j)hspnomena. Instead of taking a circuit cither wholly 
metallic, or ol' metals in contact with any liquids wliat- 
ever, we shall substitute for these last, inflamed gases, and 
we shall observe tlie ])hmnoincna which w'ill l)e then pro¬ 
duced. The flames wliich we shall submit to experiment are 
those which proceeil from the combustion of alcohol, of hy¬ 
drogen gas, or of a sheet of paper. 

I^et us place on the capsule of >vood or of earthenware w'hich 
communicates with one of the plates of the condenser, a w’ire 
of })latinuin, or a plate of the same metal of a decimetre in 
length, and which jnojccts beyond the edge of the plate; let 
us put the low^cr plate iu communication wnth the ground; let 
us plunge one of the extremities of the wire or of the plate in 
one of the flames of which we have just spoken :—if the metal 
attains th<‘ red temperature, it will take negative electricity; in 
the contrary case, it will acquire positive electricity. In these 
tw'o circumstances the flame will always have an electricity 
ojjpositc to that of the metal. To collect that which the flame 
takes, a bit of moistened wood is passed upon the capsule, which, 
not experiencing any combustion, performs the oflice of a 
conductor, and transmits to the condenser the electricity whicli 
it lias taken from the flame. 

A cojipcr wire gives a similar result. In general, it ap¬ 
pears tliatall metals possess more or less of the property w hich 
we have just observed in platinum and in copjier. Thus, a 
metal plunged in a flame led by a current of hydrogen gas 
takes the negative or positive electricity, according as its tem¬ 
perature is more or less elevated, and communicates to the 
flame the contrary electricity. It now' remains to determine 
the temperatures at which these pha?nomena are produced in 
each metal. Now, as the passage from one electric 4late to 
another is indicated by the absence of electricity, it follows 

that 
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tliatit sometimes hap;)ens that a temperature is communicated 
to the metal which does not give it any electricity. 

When the electricity acquired by tlie flame is received on 
one of the plates of the condenser, we can, if we choose, put 
this in communication with the ground by touching it with a 
bit of moistened wood. Although the flame, whilst it is con¬ 
tinually renewed, carries aw^ay with it the electricity tliat it 
has acquired in its contact with the metal, the experiment 
proves that the discharge takes place still more rapidly in 
operating as we have just indicated. But if, in place of 
touching the flame with a bit of moistened w ood, a plate of the 
same metal is used as that which is placed on the capsule, it 
is found that botlx become established in Iw^o difierent electric 
states; the plate which is red-hot takes the negative electri¬ 
city, and that which is less heated, the positive electricity. 

lintirely similar eficcts are obtained when these two plates are 
made of different metals : we believe, nevertheless, that their 
intensity is more marked in certain circumslances. 

When the jet produced in the flame of a w^ax-candle by the 
blow-pipe is used, the same effects are still found. 

Do these phenomena result from a friction of tlie flame on 
the metals; or ai'c they owing to an electro-motive action 
We incline to the latter opinion. It is conceivable that there 
might be a friction when a metal w ire is plunged in tlie jet of 
the blow-pipe; but in a tranquil flame, such as that produced 
by the combustion of alcohol, how could it take place ? Be¬ 
sides, how could two plates of the same metal and of unequal 
thickness, plunged at the same timeiiia flame,eacl) of them take 
a different electricity from this cause, only that one has a tem¬ 
perature more elevated than the other; if an electro-motive 
action be not adniitted? It is also very certain that these 
phaenomena do not proceed solely from a difference of tempe¬ 
rature ill several parts of the same metal, for the extremity of 
a plate of platinum has been reddened by Mr. Fresiicrs j)ow- 
erful lens without any development of electricity resulting 
from it. 

These experiments have not any relation w'ith those of 
M. Ermann on the conducting properties of the flame of al¬ 
cohol; they might perhaps have more with the researches of 
Volta on the combustion of a bit of amadou fixed to the extre¬ 
mity of a stem communicating with one of the plates of the con¬ 
denser. This illustrious natural jihilosopher found that wdien 
the apparatus was in the open air unvitiated by proximity to in¬ 
habited places, the amadou acquired an excess ol positive elec¬ 
tricity; wliich, according to him, proceeded from the ambient 

uir : 
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air: he thence concluded that the air had always nuexcess of 
})osilive electricity. 

In our experiments we could not draw^ the same conclusion ; 
for we have sometimes one electricity, sometimes another, ac¬ 
cording to the temperature of the metals. However, new re¬ 
searches will without doubt throw light on these pha^nomena. 

Fjlectric P/ucnomena *tvJiivk accoinpanij Combustion* 

The preceding experiments have naturally led us to inves¬ 
tigate wliat took place tluring the combustion of certain bodies- 
A sheet of common j)a})er rolled u)), is placed on the wooden 
capsule ; it is set on fire, and then the flame is made to 
communicate with tlie common reservoir by tlie means of a 
))iecc of moistened wood, in order tJjat tlie electricity niay 
flow’ out more rapidly, and the paper acquires j^ositive elec¬ 
tricity. If we operate in a contrary manner, holding the 
})aper in the hand, and making the flame touch a bit of moist¬ 
ened wood j>laccd on tlie cajisiile, it is found that the flame 
takes, on the coiitrar>, tlie negative electricity. It may then 
be concluded iVoin these two experiuunts, that when a puce 
of pajier burns, the j)a)ur takes the positive electricity, and 
the flame the negative vlecliicit}. If alcohol be })ouied into 
a capsule c*f cojiper and set on fire, it will be found by the 
condensir that the capsule acquires tlie positive electricity. 

Such uie the lescareljc'^ winch we have made on the elec¬ 
tric efllcts produced by the contact ol' certain inflamed gases 
ami metals, and by combustion. They are susceptible of many 
tleveloiimeiits; but we have, notwithstanding, thought proper 
to take the libeity of coinmimicating to the Acadeni} the first 
results whicli we have obtained in this class of jihaMiomena. 


I^XXI. On a nex^ Fossil Genns^ of the Order Enalio Sauri 
(r;/’Ckmybearo): and on a new Species o/’Ichthyosaurus. 
Bij R. Haulan, M.JX* 


A BOl^T sixteen years ago there w^as tleposited by Lewas 
and Clark, in the cabinet of the American Philosophical 
Society, a fossil organic remain of stune unknown marine Uiii- 
mal. During tlie expedition of these gentlemen uj) the river 
Missouri in the year 1804, this specimen was found in a ca¬ 
vern situate a few miles south of the river, near a creek iiaincd 
Soldier’s River. The nature of the soil at this localitv they 
do not mention, but there can be little doubt of its being se¬ 
condary ; as a few miles down the river, at Council Bluffy there 


* From the Journal of the Acad, of Nat, Sciences of Philadelphia^ vok hi. 
Vol. No. iViO, Dec. 1824. 8 F 
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are hills of considerable size, composed almost entirely of fossil 
marine shells and other organic reliquite in a fossil state. 

My attention was first directed to this specimen by Mr- 
T. Say, who with his accustomed liberality offered every as¬ 
sistance ill deciphering the same. At first view I recognised 
it as a portion of the dental bone of an animal allied to the 
Saurian reptiles; a closer inspection proved its approxima¬ 
tion to the new fossil genus Ichthyosaurus; an animal, as the 
name inijiorts, uniting in its structure both the fish and the 
lizard; having the head of a lacertian animal joined to the 
vertebrae of u fish, and extremities entirely sui gena is. For 
a full description of this highly interesting animal, together 
with another new fossil genus, the Plesiosaurus^ naturalists are 
particularly indebted to an able and elaborate essay, by the 
Rev- W. 1). Conybeare and Mr. De la Beche (in the Trans, 
of the Gcolog. Soc. 2d series, vol. i. part 1; and in vol. v.) in 
which they have described four distinct species of the Ich¬ 
thyosaurus. 

By the most critical examination of the present specimen, it 
is found to possess characters whicli incontestably render it at 
least specifically, if not generically, different from either. 

Our specimen, Plate HI. is rendered doubly interesting by 
its locality, being the first of the genus ever discovered on this 
continent. While we havt* to lament that so small a remnant 
of this animal lias been snatched from oblivion, it still serves 
to display the utility as well as beauty of the doctrine ol the 
laws of co-existence in the parts of animals, when employed 
with that caution which renders it a legitimate instrument of 
induction. A perfect knowledge of these laws enabled 
Cuvier to establish important species, on data far less certain 
than tliat now under consideration ; not to mention many 
others, the Anoplotherium medium was originally founded on 
u portion of the lower Jaw. 

From the data afforded by the account of the Ichthyosaurus 
above mentioned, the following would appear to be its generic 
characters:—Teeth fixed in an open sulcus, instead of separate 
alveoli; consisting of two series only, one growing within the 
other; anterior nares opening near the root of the snout, im¬ 
mediately before the lachrymal bones. Bones of the head and 
face, in number and structure, nearly resembling the Croco¬ 
dile ; bodies of the vertebruj concave both at their occipital 
and caudal surfaces; legs four in number, terminating in a 
paddle, composed of a numerous series of polygonal bones, 
and attached immediately to the distal extremities of the hu¬ 
merus and femur; anterior extremities much larger than the 
posterior. Amphibious ? Ovij)arous. 


In 
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of the Order Eualio Sauri (ry Conybeare). 

In order to demonstrate wherein the present differs from 
those species of the Ichthyosaurus already described, it will 
be necessary briefly to state their specific characters, which, as 
in most other instances, have been drawn principally from the 
teeth. 

1. L communis. Upper part of the tooth conical, not very 
acute, slightly aduncate, and thickly covered with prominent, 
longitudinal stria?. 

2. 1, platyodon. Upper part of the tooth smooth and flat* 
tened, so as to present sharpened edges. 

S. 7. ienuirostris. Teeth more slender than the preceding 
species, but is best marked by the extreme length and thinness 
of the snout. 

4. /. intermeditis. The upper part of the teeth much more 
acutely conical than in species first; and the striae less pro¬ 
minent, yet less i>lender thaTi in species third, '^rhese species 
vary in size : those of the iirst differ from five to fifteen feet, 
but the most gigantic belong to species second. 

The animal to which our specimen belonged may have been 
about six or eight feet in length. The remnant from which 
these observations were drawn is a portion of the dental bone 
of the right side; its greatest length four inches, greatest 
breadth two inches; alveolar surface three inches and a half 
long, three-tenths in thicknes''. 

"Jlie most important difference between the lower jaw of 
the Crocodile and Ichtliyosaurus is, tliat the bones are not 
connected by true suture in the latter, but by squamous suture 
as in flslies* 

In which circinnsLance our specimen perfectly corresponds, 
as is <lonionstratcd by fig. 4. (a.) The inferior and posterior 
edges being tliinncd and imbricated for articulation with the 
angular Ijone. 

Thei e are eighteen teeth in different states of preservation ; 
tlie longest are seven-tenths of an inch, Iwo-tejiths only pro¬ 
jecting al)ove tlie bone; the pr<)jecting })art enamelled, smooth 
and shining, lanciforin; the edges very sharp: but this will 
be better understood by referring to fig- 1st. The bodies of 
the teeth are all hollow, and are firmly fixed in a longitudinal 
groove, there being no distinct, separate alveola?. The bodies 
of the teeth are in close contact throughout^ in which respect it 
differs from the other species of the Ichthyosaurus, the Plesio¬ 
saurus, and the Saurian rej)tllia: it differs, further, from all 
these animals in the following respect;—the body of the bone 
is not perforated by a canal for the inferior maxillary nerve; 
in place of wliich is observe<i a groove running the whole 

C\>nvbca)’C. 
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length of the dental bone, immediately beneath tlic alveolar 
portion, on the mesial aspect of the bone; the bottom of this 
groove is perforated v’ith foi'amina for the distribution of the 
nerves and blood-vessels, equal in number to the teeth {Lc. 18). 

The process of dentition appears also to possess some pe¬ 
culiarities; being two serico, one directly above the other, 
both hollow (the cavities in some instances tilled up with cry¬ 
stallized carbonate of lime); the mode of shedding the teeth is 
similar, but the manner in which the inferior enters the supe¬ 
rior, «litfer'> from the animals above referred to; the inferior 
entering the cavity of the superior directly at the centre, and 
not at the side of the body. 

The inferior series are completed before they enter the 
upper. I could observe no appearance of a third series, exce})t 
indeed the cavity in the second. The teetli of this species arc 
neither conical nor striated, which is not the case in the otlier 
species, excepting the in which tlie superior por¬ 

tion is smooth, curved, and cimical; the lower half striated. 

The extreme sharpness of the cutting edge of the teeth, and 
the juxtaposition of their bodies, })recludt‘s the possibility of 
sujjposiiig the teetli of the upper jaw to have jiassed between 
those of the lower jaw, when the mouth was closed, as is the 
case in all the aninials we have ri*ferretl lo in this paper. 

The row of teeth on tlie inferior ajipcar to have passed ithiii 
those of the supcTioi jaw': this supposition further strength¬ 
ened by the worn appearance of the sides of the teeth. 

"I'liis nrrangeiiieut oi the teetli, wiiieh would re(|Uire a pe¬ 
culiar configuration of the jaw, log<'ther w ith the peculiar distri¬ 
bution of the iiifeiior maxillary nerve mentioned above, ap])ears 
to me to entitle this animal to rank as a iu‘W' m*nns. In 
many respects it approaches very nearly the Ichthyosaurus, but 
is separated from this genus of animals In the peculiarities 
expressed above. propose to distinguish this animal by 

the following name and characters. 

SAL^RoccrnAt.us lancifonnis, 

Gineric charactn'^. Bodies of the teeth appioxiniated; 
those of the sujierior and inferior jaws closing like incisors. 
Inferior inaxillary,nerve passing along a groove on the mesial 
aspect of the dental bone. 

Specific characters. Projecting portions of the teeth smooth 
and lanciforui. 

Platl III. 

Fig. 1. Tooth detached. Fig. 3. The dental bone, mesial aspect. 

2, Teeth in their socket:* 4.dermal aspect. 

inBUnifie<l. a. n. articulating surface, 

a. The ^oung tooth. fi. Dental bone seen from aboic. 

On 
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On a nCiV exlinct Fossil Species of the Genus Ichthyosaurus. 

Soon after writing my last paper on the Saurocephalus^ my 
attention was directed to a sintill fragment of petrified bone de¬ 
posited in the collection of British fossils in the Philadelphia 
Museum. 

This specimen was originally from Bath or Bristol, and is 
easily recognised, at first view, for a portion of the dental bone 
of some Saurian reptile; though from the small size and crush¬ 
ed state of the specimen, and from its being in some degree 
imbedded in a matrix of calp, it was at first diflicult to as¬ 
certain to w hat genus it belonged. 

Nevertheless, an attentive examination of tins portion of 
dental bone, a little more than an inch in length, and con¬ 
taining six teeth, enabled me eventually to ascertain the fol- 
lowirig fiicts. 

The remnant is six-tenths of an inch high, and five-tenths 
broad at tlie alveolar aspect. The largest teeth (for they vary 
in size) are •(h> of an inch long, projecting thre(‘-tenths above 
the bone; the ])rojecling portion being marked with closely 
arranged, longitudinal strim ; a few wklely sej'arated longitu¬ 
dinal lines mark llie buried portion of the tooth, and the whole 
tooth is conoidal from the base to the apex. 

In the mode of dentition this aiiijiial icsembles tlie crocodile; 
bul itdillers in having the t(*elh set in a continued groove, in- 
stefid t)f sej)arate alveoli. It varies from tlie Plniosmn ns in 
the same respect, and in the teeth, tliough conical, being not 
so long pro[)t)rtionably, nor in the same degree aduncate as- 
in that animal It shoidd be remembered that the teeth of 
animals of tln.s order vary in the latter respect even in the 
same jaw, as is particularly the case in the /. intermedins. 

Our sjiecimen totally tlilfers from the Sanrocephalus^ in 
the relati\e size, form and proportion of tlie teeth and dental 
bone, and in the bodies of the teeth not being approximated 
or contiguous. 

It resembles the Ivhilnjosanrus in the relative proportions 
of the teeth, in having them set in a groove, and in its mode 
of dentition. It ajiproaches most nearly to the /. communis in 
the general appearance of tlie teeth, but differs from that spe¬ 
cies in their relative size and form; these bodies being more 
aduncate in the latter. 

It differed from all the four species in the greater relative 
thickness of the dental bone. In fine, it no more resembles 
these species, than they respectively resemble each other. 
Troih these data 1 am led to believe tlie present specimen to 

have 
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have belonged to a species not before described, and propose 
to denominate it Ichthyosaurus coniformis. 

Plate III. 

Fig. 9. (a.) Tooth of the natural size in situ, 

7. do. magnified. 

8. do. transverse section do. 


[For the following note we are indebted to the Rev. Mr. Conybeare.— Edit.] 

« 

In reference to this paper, \fr. Conybeare observes, that, judging from 
the data afforded by the present figures, the tooth ascribed to Ichfhtfotaurua 
coniformxi does not appear to him to differ from those of /. commums suflfi* 
ciently to warrant the establishment of a new species:—the onl^ differences 
described are a less degree of adiincation in the tooth, and a greater thick¬ 
ness in the dental bone, but as it should appear that Dr. Harlan drew his 
conclusions from comparison not with other actual specimens but only with 
the engravings in the Gtological Tr(ni^a(turns, some hesitation must be felt 
in admitting them, especially as the aduncation of the teeth in /. communis 
is itself very slight, and the character of their stria* is but faintly marked 
in many impressions of the lithographic plate in the (fcolit^ical Transaeftous. 

“ Mr.Convbcarc wislics, however, niertl> to postpone the adoption of this 
new species of Ichtht/obaurus until these jioints can be determined by the 
comparison of actual specimens, winch he hopes to facilitate b\ transmitting 
some teeth, &c. of the species previously ascertained, to America. 

The Saurocepkalus docs not \et appear to have been found in England, 
and forms an important addition to the very interesting class of fossil Saurk'* 


LXXIL Lava found on the Sands near Boidogne, By 

lloBCKr Bakum'KLL, Esq. 

To the Editoi'S of the Philosophical Magazine and Journal. 
Gentlemen, 

W HEN I Wi>s at Boulogne in September last, I was in¬ 
formed that masses of lava, of diilerent sizes, were fre¬ 
quently found on the sands west of the harbour. M. Diitertre 
in the lower town had several specimens, from wliich he 
obligingly broke one to give me a ])art. 

The lava is of a darkish gray colour, porous, but extremely 
hard, and filled with grains of olivine; it bears a close resem¬ 
blance to the lava from the Puy de Nugerre in Auvergne, de¬ 
scribed in the second volume of my TraiKls in the Tarentaise^ 
&c., except that the latter contains no olivine, at least in tliose 
parts where I examined it An inquiry suggests itself of some 
importance in Geology—Are these masses of lava which are 
left on the sands after high tides, merely fragments that have 
been thrown out as ballast somewhere on the coast ? Or are 
they derived from volcanic rocks hitherto unnoticed in Bri- 
tanny or Normandy, which, like tliose of Auvergne, may 

liave 
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have been erupted from beneath the granite, and intermixed 
with it on the surface ? If the latter, we may well conceive 
that fragments brought down by the rivers might be washed 
by the tides and currents as far west as Boulogne. 

Yours truly, 

Torrington Square, Dec. 10, 1824. RoBT. BakewelL- 

P.S.—M. Dutertre had other specimens of a different cha¬ 
racter, of which the volcanic origin was more problematical: 
one semivitreous, containing globules of metallic tin. He had 
also a very large deep yellow topaz found on the shore. 


LXXllI. Introduction to the Seventh Section of Bessel^S 

Astronomical Obse7'vation$. 

[Concluded from p. 340.] 

IVTESSRS. Rosenberger and Scherck have found the proba- 
ble error of observation from very numerous coniparisons, 
= l'^’541, which determination may be assumed to belong to the 
zenith distance 45°; applying to this determination the in¬ 
crease of the probable error depending on the zenith distance, 
which has been given in the 7Lh article, the probable errors of 
an observation with Cary’s circle will be for the zenith distances 

0“ 45° 60° 65° 70° 75° 80° 85° 

— ±r*5l7; r'-541; r*55o; 1'*775; 2''-286. 

A former determination gave the probable error of a mean 
of four observations of a Ursa: Minoris in zenith distance 
36° =0'"6845, likewise independent of the errors of division; 
according to the present detcnnitiation, it would be =0''’77: 
tlic difference may be accounted for by the uncertainty of the 
error of collimation involved in the second, and perhaps like¬ 
wise by the greater care taken in observing the pole-star. 
Besides these contingent errors of observation, every zenith 
distance has the error arising from tJie peculiar error of the 
individual divisions on which they depend : this later one 
might have been entirely avoided, if these divisions had been 
determined directly by my method, as I first intended, but 
was prevented from doing by other business and by the near 
prospect of obtaining Rcichenbacli’s circle. The probable 
quantity of the remaining error of division is found by tlie 
zenith distances of the above-named 38 stars, measured in both 
positions of the instrument, to be =1"'004; so that the pro¬ 
bable error of the mean of an observation made in the same 

position of the ii strumeiit, is = | (1"'004)®+ J ; By this 

formula, the probable errors of the single determinations and 
tlie most probable declinations have been computed as follow; 

« Aurigee 
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The greater part of these observations have already been 
computed by Professor Littrow: his results in general agree 
with the present ones, altliongh the change of form of the ele¬ 
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ments of calculation, the further continuation of the observa¬ 
tions, and the mode of taking the means, have produced some 
differences. The comparison of that computation with the 
catalogues of Pond,Oriaui, and Piazzi, showed, however, that 
iny observations give the declinations further south; this 
caused new examinations of the division^, the results of which 
have been used. But these examinations created as little 
doubt on the general correctness of the results, as the former 
ones; nor can a flexure of the telescoj^e of this instrument be 
apprehended, for both ends and the middle of it are fastened 
between the two parallel circles, one of which has the divi¬ 
sions on it. I trusted, therefore, that in process of time a con¬ 
firmation of even the greatly deviating results would take place; 
and I endeavoured, from the comirieiicement of the observa¬ 
tions with the new instrument, to take such measures as would 
render its decision as complete as jiossible. 1 have here pre¬ 
sented to the vicwof‘ tla* astronomers these measures, and now 
offer, without any lurther cxplanutiou, the results of my obser¬ 
vations of the 36*stars, made with Reichenbach’s circle, till the 
end of this year (1S‘21). 
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Introduction to the Seventh Section 



East. 


Declinations for IS^O. 
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The relation of my two catalogues to one another, and to 
those of other astronomers, may be seen from the following 
comparison, in which the proper motion of stars has been so 
assumed as it results from the places for 1755. 




Annual Variation. 
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Annual Variation 
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The logarithm of the 
refraction expressed in 
seconds, with five de¬ 
cimal figures, is 
log. tang 2--hK-|-A./3 — 
7A.T+X 

where t signifies the 
centesimal degree of 
the thermometer at¬ 
tached to the barome¬ 
ter. 


The readings of the 
Kdnigsber^ barometer 
are to be increased by 
-h 0*503. 

The refractions given 
with the observations 
to the end of the year 
1821,require to be mul¬ 
tiplied by the following 
factor. 
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hUroduction to Bessel’s Astronomical Observations. 
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LXXIV. Decas tertia novarum Plantarpm Succulentanim; 

Autof-e A. H. Haworth, Soc. Linn. Lond *— Soc. Horticult. 

Loud,—necnon Soc. Caesar, Nat, Curios. Moscoviensis SociOf 

S^c. S^c. 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

A THIRD Decade of New Succulent Plants, I have here- 
under the satisfaction of forwarding to you, which, it is 
hoped, will find an early admission into your valuable Maga¬ 
zine. This Decade is composed of minute descriptions of un¬ 
recorded species of the genus Mescmbryanthemum; forming, 
indeed, a splendid addition to that extensive and interesting 
group—all pretty recently discovered in the Cape countries 
of Southern Africa, by the enterprising zeal of Mr. Bowie; 
and all sent safe to the Rtiyal Gardens of Kew, through liis 
skilful management in the packing and transmittal of succu¬ 
lent seeds and roots. 

In those well-conducted gardens, these fine plants seem 
really to be quite at home; and have (except three) already 
produced their fructifications; and many of them, as Mr. Bowie 
himself assured me while wc were examining them, have al¬ 
most exactly the face or appearance which they usually as¬ 
sume in tlieir own remote and native land. 

'^I'he descriptions, therefore, which liere follow, ought at 
least to be tolerably good; although the writer, ever diffidently 
fearful of liis own powers, barely hopes that they may be suf¬ 
ficient to enter upon the records of the science which he loves, 
and only there remain, till others shall appear from abler 
hands. I remain, gentlemen. 

Your most obedient servant, 

QueenS Elm, ChcUca, Nov. 19, 1824. A. H. Hawortii. 


Classis et Ordo. Icosandria Pentagynia. 

Genusy Mesembryanthemum. 

Sectio^ Carinantia. 

Acuulia : foliis dense decussatis crccto-incurvis acute 
triejuetris cariiuitis acinacifonnibusve, subtuberculatim 
magnipunctatis: scapis ramosis conspicuis: corollis 
luleis. 

Sj^ecics, 

scapigef\ M. (The great scaped), foliis carinato-triquetris vi- 
1. ridibus margine pimctisque asperiusculis: scapo valido 
subpanicuiato ancipiti. 

Floret Aug, Sept- G. H. %. 


J}e$rnptio. 
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Desaiptio. ISL hellidijlori habitu, at longc niajus; 
foliis integerrimis, basin versus depresso-semicylindri- 
cis, pone medium acute carinatis. Scajnts erectus semi- 
pedalis plusve, bracteis inagnis acute carinatis gladii- 
formibus, mucrone membranaceo albo incurvo niiien- 
tibus, basi decurrentibus: pedunculi subunciales at- 
que aiicipiies clavellati rugosiusculi supernc bracteo- 
lati. 

Calyx facile niediocris (ratioue plantar inaguitudinis), 
foHolis quiiiqiio longis subsequalibus acuminutis, om¬ 
nibus sine menibrana ordinariu. Flores fla\i (an po- 
mcridiani?) petalis ordinariis externe saturatioribus at 
superne aliquantilli'un subinde purpurasceiitibus, ca- 
lycuin longitiidine. Gcriuca mediocre altissiine quiii- 
qucporcatum, porcis obtusis. Styli quinqiie graciles 
subukiti, sub lente marginibus ranientaceo-ciliatis. 

Obs, Species conspicua, distinctissima, pone M, cu- 
rhuifftem locaiuhiin. Florein unuia Aiigusto nicnse 
solmn dissecavi. 

Scctio^ Vaginata. 

Species. 

ucatav^tdunu M. (sharp-angled), Ibliis subrectaiigulatim tri- 

2. quetris acuminatis incurvo-recurvulis viridibus, mar- 
giiiibus iisperiusculis. 

Floret G. H- . 

Ohs. Suffrutex erecto-dumosus, longc humilior qiuim 
M. curtnm u Nob. cui simillimum, sed folioruin mi- 
norum marginibus aciitioribus, asperioribus. 

Obs. M, curium 5 Nob. est M. hamatwn Willd. 
et forte vera species. M. curium y poliium Nob. est 
etiam forte dislinctum; magis strictum, foliis minoribiis 
gracilioribus. M. hamatuin Willd. magis approxijuat 
M. vaginaium Nob., et locum ante illud obtinet, 

Ohs. Ut in Capensibus aliis, statiira variat. 

/3, fere duplb gracilius, cadem altitudine, 

iSVe/ZO, A UREA. 

Species. 

c\)mhifolium. M. (greater boat-leaved), foliis cymbiformibiis 

3. pallide viridibus grandipunctatis, ramis pnucis uncipi- 
tibus canis. 

Floret^ G. H. 

Obs. Spcciesdistinctissima,nullivaldcafline. Suffrutex 

secundo 
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' secundo tertiove anno pedalis suberectus, ramis gracili- 
bus paucis, et fere durissiniis. 

Folia vix uncialia fere oinninb distincta, seu basi 
superne solum mininie coalescentia, trigona, sed valde 
compressa ct ventricose carinata (inde eyinbiformia) 
obiusula, cum mucronulo exiguo albo recurvulo. 
Nondumproduxit flores, locus exactus ergo in systemate 
nonnihll dubius, atobfoliorum siiigularem insertionem 
forte pone M, glaucuni est. 

Scciio ^ CoRAl-LINA. 

Species. 

productum. M. (great-cupped), floribus termlnalibus ternis; 
4. foliolis calycinis duobus altc })rodiictis. 

Floret Jul. Aug. G. H. ^ . 

Descriptio. Sulfrutcx firnius erectus ramosus se- 
ciindo anno pedalis, cortice luevi castaneo badiovc. 
Folia aflinium more ruinulorum apicibiis conferta sub- 
iiiicialia subincurvo-rccurviila obsolete trigona, s.'epiiis 
j)liis minus glaucescciitia, aiigulis obtusisMiiiis: ad iiicein 
pellucenter punctulata, 2 ^nnctulis sub Icntc rotundatis 
confertis distinctis, aliis (punctis) quani cacteris duplb 
majoribus; apicibus (foliornm) subinde abrupte acute- 
que recurviilis. Flores terininales ternati, rariiisve so- 
litarii, aiitcmeridiani inediocres inodori; in plantis j^e- 
dalibus quasi paniculati, et super peduiiculos curvatos 
bibracteatos insidentes; bracteis infra pedunculi me¬ 
dium, et omni’io sed dimidiatini foliiforniibus. Calyx 
(cum germine) turbinatim obpyramidalis, foliolis 
quinque, horum duobus exterioribus quani caeteris dii- 
jdd pi usque longioribiis et valde foliiformibus; iertio, 
(juarto, quintoque ordinariis, at paruni longis. Corolla 
dilutissime rosea, peialis valde ina?qualibus, interiori- 
bus (pedetentim) omnind filamentiformibus. Fila-- 
menia vera anthems parvas pollinifcras erectas stra- 
mineas finientia. Styti quinque erecti lanceolati ra- 
mentacei lutei, inter filamenta dupld longiora recon- 
diti. Capstda magiia turbinata quinquelocularis. 

Ohs. Nulli maxime affine, sed Mesent. slipulaceo 
forte magis approximat, et ante id sine dubio locarcm. 

Sectio^ Planifolia. 

ff C'alycibus subjiyriformibus, &c. Idob. Fevis. Plant. 
Succ. 167. 

Species. 

crassicaule. M. (flat-leaved, strumous,) folds lorato-acuminatis 
5- viridibus glabris; caudice brevissimo crasso. 

Vol, 64. No. 320. Dec. 1821'. 3 H 


Floret 



Mr. Hawt>rth''» ^Dutd Uccade tff Sufvuleut IHants. 
Floret Maio. G. H. *2 • 

Descriptio. Caudex senectus canioso-iiicrassatus 
subramosus (tertio anno) vix uncialis, i»ubrotundatus 
ramiferus. Rami pauci crassi biunciales expansi. 
Folia conferta affinium more, viridia incurva, denique 
saepe recurvula, et inter crassiora (sua? sectionis). Flores 
antemeridiani tcrminalcs ternati pallide lutescentes 
ut in affinibus, verno tempore, stplis fere nullis. 
dunculi quadri-sexvc-bracteati, hracteiis plus minus re- 
inotis, per paria foliiformibus, a calyce semper disian- 
tibus. Foliola calijcina quimjue, honiiu quatuor fore 
aequalin, quintum (]uuin cietera minus. Vidi im¬ 
primis in Regio Horto Keweiise, A. 1). 1822. 

Ohs^ Post ^lesem. pallcntem Aitoiii cui simile certe 
locandum. 

Instiinter dignoscilur strumoso caule folilsque plains 
viridibus. 

Hectio^ DiGiTiixouA. 
fipecics. 

QC^iminatiiin. M. (^long-ciipped), Ibliis aeuininntis xiiidibiis, 

6. foliolis caljcinis duobus alto productis. 

Floicl Aug. Sept. G- H- * 2 . 

Descriptio. Sulf'rutex I —2-petIalis erect us (\ul 
liorum onere sensini ilejeetus), rainis iiumerosis eree- 
tioribus. Folia \alde numcrosa, in adultis e trigono- 
semiteretia, breviter acuminata. Flores solitarii ter- 
minales mediocrcs. Corolla antemeriiliana nitide nivea, 
demuin rubedinis minutissinia tinctura, exterue pne- 
cipue. Petala aflfiiiium more angu&tissima. Filavienta 
et anthera' spuria*, exteriores alba*. Filament a vera 
breviora, untheris aurnntiis polliniferis, petalis Iriplo 
humiliora. ^S7y// quinque erecti subulati albi, interne 
planati, antherarum altiludinc. (jcrmen est conuni 
obtusissimum quinquaiigulare. 

Obs» Post Mesem. sulcatum Nob. cui simile, siiu* 
dubio locandum, sed ab eo discrepat caulibus graci- 
lioribiis debilioribus, loliis erectioribus longioribus ct 
forte crassioribus sive minus planatis; et ab omnibus 
(suae sectionis) facile dignoscitur foliolis duobus ca- 
lycinis foliiformibus quam caeteris acuminatim 2-3-i>lo 
longioribus. 

Sectio^ SpiNumrERA. 

Species. 

longispinulum. M. (rosy-cupped yellow), ramis procumbenti- 

7. bus, basi nodoso-strumosis : foliorum spinulis elongalis. 

Floret 
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Floret Aug.—Nov, G- H. ^ . 

Desicriplio, Suffrutex tlodruiitalis, ramis panels te- 
relibiis saijiius procuiiibentibus, apicibus assurgentibus; 
eauclicc nodisque iiifimis ramoriun senectute incras- 
satis, et sa'pe spinulas 5—7 lineares (c persistente 
costa foliorum) gerentibus. Folia subuncialia ct inter- 
nodiis longiora, Imearia canaliciilata viridia, obsolete 
pa[)uloso-iiitentia iiti ramuli jiiniores. Flores anteme- 
ridiani Icrniinales sa^pc solitarii, pedunculis validis 
longis terel i-clavatis adscendent ibus. Calyx foliolis 
quincjiie suba^qualibus ordinuriis, membranis ante flo- 
rescentiani plus minus roseis; y^c/r^Z/spallideflavis stra- 
inineisve; more alTiniuni angustis, interiorlbus pede- 
tenthn minoribus siibantherileris. Stamina sen fila- 
inenta paululum sensinKiuo pateutia, anthcrajque luteo 
colorc saturatiores (|uani petala. Styli quinque erect! 
itidem saturatiores luteo, staininibiis breviores. Gcr- 
mcn sen caj^sula jiiilposa .'5-locularis, einbryonibus 
pauculis pallidis. Ante M. icnuijlorum Jacej. lo- 
canduni, 

Sectio^ JuNCEA. 

Species, 

gramdiruule, M. (shagreen-steiiiined) raniis teretibus, gra- 

8. nulato crebre punctatis. 

Floret G. II. b • 

Suffrutex rainosus, omnium, M. ienui Nob. excepto, 
gracilliinus, prinii anni erectus dodrantalis, facie Af. 
jiincei Nob., ciii certe nalurali systomate proximum. 

Descriptio, Rami articulati asperiusculi, ramulis 
glaucescentibus. Folia subseniuncialia angustissima 
obtusa glaucesccntia iuternodiis longiora subincurvo- 
erccta, obtusa subglaucescentia ; vel obsoletissime 
irigona scmiteretiiisculave, angulis marginibusve sub 
lente iniiiute granulalo-asperiusculis : juniora obsolete 
canaliculata ut in plurimis; seniora denique marces- 
centia subpersistentia. Verbo ten us specifico nomine 
satis ab affinibus suae sectionis dignoscitur, 

Seciio^ Triciiotoma, 

Species, 

siibincamm, M. (White-flowered, soft-leaved), foliis expansis 

9, compresso-lrigonis subcanescentibiis mollibus, apice 
recurvis niucronulatis. 

Floret Aug. Sept. G. H. b - 


Descriptio, 



438 


Mr. Lecount^s Tables of the Mean Time 

Desa ipiio, Frtitcx firnius ramosus erectus bipedalis 
iiltrave, ramis terctibus. Folia subunciulia Itevia 
crassiora quam in affinibus, apice obtuso iiiiicro- 
nulo reflectente (quasi externo) ab inia parte apicis 
siiiguli folii. Folia juniora molliter incancscentia (uti 
ranmli incipieiites) et sub lente optimo obsolete pube- 
viila: seniora viridiora sed niollia tactn. Flores antemo- 
ridiani inediocres (at magni inaxiniive suae sectionis) 
iiivei ternunales saepc ternati. Stamma filamentis in 
conuin concinne collectis, petalorum vix seniialtitudiue. 
Anthei'CB pollinosac luteae- 

Obs. Calyx (cunigerinine)hemispl!aericus, foliolis 5, 
horum duobus quam caeteris prodiictim duplo longi- 
oribus. 

Obs. Nulli multum affine, sed forte magis appioxi- 
mvit M* ichotomo Thunb. (juam ca;teris; unde ante 
id locareni. 

Sectio^ Bakbata. 

Specit^^, 

Indbosiim. M- (bearded tuberous) ramis villosulis, foliis liori- 
10. zontalibus, radice luberoso. 

Floret Aug. G. II. 

Description Suflrulex subpedalis, radice seiiecto 
lignoso strumose tuberoso subgloboso supra terrain, 
pomi mediocTJs magnitudine. liami elTuso-deciini- 
bfentes teretes pubescentes, internodiis folio longionbus. 
Folia viridia numerosiora brevioracpie quam in M, in- 
tonso Nob. (in Philosoplu Mag. Jul. 1824), niagis(jue 
approximala in juniorum ramoruni apicibus, loeviora 
et soliim sub lente villosula, apicibus inultiradiatis. 
Flores antemcridiani mediocres hilariter rubicundi 
observavi in Regio Horto Kewense, sed nonduni dis- 
secavi. 

Obs. Pone Mesem. intonsum Nob. locanduni; et 
radice luberoso superterraneo facillime distinguitur ab 
omnibus, M. tubnoso solum excepto; utque ab eo bar- 
bigeris foliis. 


LXXV. Tables Jbr Jacilitatmg the Calculation of the Mean 
Time afthePassage of Stais over the Meridian ; Jhr the Csc 
those who observe by Clocks or Chronometers showing Meaii 
Solar Time. Computed by Mr. P. Lecount. 


^I^HE construction of the following tables is this: Let 
^ AI* and AlO=the right ascension of a star and the 

sun; 
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sun; let-®.# MT. be the same diminished by the acceleration 
oFthe stars (at the rate of 3' 55'''91 for 24 hours). 

Then will the mean solar time elapsing from the appa¬ 
rent noon to the passage of any star over the meridian = 
(Tl#-.RO) MT. 

The mean time at the apparent noon is = equation of time; 
ctMisequently the mean time at the star’s passage = equation 
of time +(iR#—-®.0) MT.; or, JR.* MT. —(^R© MT. 
— equation of time). 

Tlic first quantity is nearly the same all the year; its 
clianges are not affected by the subtraction of the acceleration 
of the stars. This quantity for the mean position on the 1st 
of January 1825, is contained in Table I. for the Greenwich 
stars. For every day in the year there must be applied to it, 
the diflbreiice between the star’s mean riglit ascension on the 
1st of January, and its apparent right ascension on the day 
of observation. The second <juantity (vR© MIV—equation 
of time) changes from day to day 3^ 55"’91. Table II. con¬ 
tains its amount on certain days (for noon at Greenwicli), and 
tlie multij)le t)f 3' 55''’91 to be added to find the same for any 
iiitermediate day, is easily taken from Table HI. ; the last 
figure of the date being always the multiple required to be 
atldcd to the value for the next preceding day in Table II. 
In uriler to calculate this number for any other meridian, 

I 1 o • 1 • X 1 r increased n western I 

the value lor Grcemvich is to be | for | 

longitude by the proportional part of 3^ 55'^“91 for the longi¬ 
tude, which may be done by the common table for the acce¬ 
leration of stars coiitained in all nautical and astronomical 
books. If the number of Table II. to be subtracted from the 
of Table I. exceeds tlie latter number, add 24 hours to the 
uR, and calculate the number of Table II. for the next day. 

Example, —Required the time of passage of Sirius on the 
15th of January 1825, in longitude 5 hours west;— ^ 

For January 10, by Tabic II. 19** 15 40*95 

For G days, by Table III. 23 35*46 

January 16 . 19 39 16*41 

For 5 hours western longitude, add . - _ 49*15 

19 40 5*56 

yR. Sirius 1st Jan, 1825, by Table 1. 

..6** 36' 20"*84 

For app. .R. Jan. 15 . . +2 *60 

- 6 36 23*44 

Mean time of passage of Sir ms, \ 

Jan. 15, in long. 5** west / 


, 10 56 17*88 

Table 
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TABLE I.# 



Namcs« 


a Cassiopeia! 

Polaris 
a Arietis 


« Persei 
Aldebaran 


H. M. 6 


No. 


Ononis 


a Urss Maj. 
& Leonis 


y Ursse Maj. 

Spica Virgi 
jj Ursa? Maj. 


0 

4 

14*17 

0 

30 

32*53 

0 

58 

4-77 

1 

57 

0*54 

2 

52 

40*13 

3 

11 

20 82 

4 

25 

9 87 

5 

2 

56 88 

5 

5 

17*81 

5 

14 

22*67 

5 

44 

45*53 

6 

36 

20-84 

7 

22 

12*72 

7 

28 

54-68 

7 

33 

21 45 

9 

17 

27*78 

9 

57 

24*65 

10 

51 

4*18 

11 

3ft 

13 10 

11 

39 

40 02 

11 

42 

39*70 

13 

13 

48*76 

13 

38 

23*89 


Names. 


Arcturus 
I a Librie 

fi Ursa; Maj. 
a Cor. Bor. 
a. Serpeutis 
Antares 
et Ucrculh 
a Ophnicht 
y Dracoiiis 


JT. M. S 


a Capne. 



Fomalhaut 
a Pcgjisi 
« Andromeda^ 


14 /> 
14 38 
14 38 

14 48 

15 ^4 

15 33 

16 16 
17 3 
17 23 

17 49 

18 27 
19 34 
19 39 

19 43 

20 4 

20 5 
20 32 

21 10 
21 22 

21 53 

22 44 

22 52 

23 55 


22'22 
37-15 
48*56 
52 74 
45-07 
609 
1*20 
52*28 
57*51 
37 08 
59 02 
43*55 
Ml 
28-74 
38*66 
2*34 
5 86 
55 03 
51*27 
11*98 
13 55 
17‘71 
25*96 


TABLE II. 


TABLE in. 



* The Nautical Almanack not being calculated to 1 OOdths of seconds^ 
the lOOddie are not always correct in this table* 






















L +31 ] 

LXXVl, MeteorologicalIteghter kept a/WicK. m iheCounty of 
Caithness^ near the EiXircmity of Scotland^ in the Year 1823. 

Longitude 4° 10' West; Latitude 58° 28' North, 

Height of Thennonjeter above the Sea 45 Feet:—Quarter of a Mile from 

the Head of the Bay of Wick. 

JA^ARY. 



^liermometer* 

^ e 
.u B 

1 


823. 

Jan. 

10 A.M. 

• 

A. 

O 

w O 

E o 

m « 

Wind. 

Weather. 

1 

38 

39-50 

29-8 

SE 

Windy, and snow show ert. p 1 lard gale 

2 

41-33 

42 

29-7 

sr 

Windy intd dry ^ all these- 

3 

42 

44-33 

29*6 

1 si; 

Windy and showery ^ 3 da\s 

4 

44 

42-33 

29-7 

SE 

Windy and rain all d iy,* very stormy 

5 i 

11-33 

39-67 

29-9 ■ 

SE 

Windy and dry all day 

mm 

38-33 

38-67 

30 

SE 

Windy anti rainy; very rough and coUl 

7 

42 

41-67 

30-1 

SE 

Moderate, dry and mild 

8 

40 

39-67 

30-2 

E 

Moderate and rainy 

9 

40-67 

40-50 

29-9 

SE 

Moderate and dry (fine da} ) 

10 

41 

40-67 

29-9 

S 

Moderate do. do. 

11 

39-67 

37 

29-9 

s 

Motieratc do. tio. 

12 j 

3.5 

35-50 

29-8 , 

s 

Moderate and thick ; evening shoAverv 

13 1 

37-50 

32-50 

29-5 

N 

Moderate and dry ; very fine 

1 1- 


36 

29-3 

N 

Moderate and hard dry frost; (very finel 

15 

; 35 

36 

29-7 

SE 

Sleet showers, and very raw' and cold 

16 

3G 

35 

29-6 ! 

N 

Dry frost a.m.; snow, ground white p.m. 

17 

85 

30 

29-5 ' 

N 1 

|Hard frost and snow (little snow) fine 

18 

32-67 

36 

29*4 

NE 

'Morning, snow showers; afternoon sleet 

19 

38-67 

37 

29-6 

S£ 

Fine mild thaw 

20 

37 

36-33 

29-9 

SE 

Thaw with frequent sleet showers 

21 

27 

26 

1 30-1 

« 

NW 

Hard frost and very fine; a little snow- 

22 ! 

27 

29 

30-1 

NW 

I lard frost do, snow 

23 

19-50 

16 


NW 

Hard frost do. do. 

24 

24 

15 

30 

NW" 

Hard frost do. do. (very calm) 

2.5 

17 

31-50 

30 

S 

Hard frost do. do. (evening soft) 

26 


36-50 

29-9 

SE 

Fine mild thaw 

27 

36-50 

34-33 

29-6 

SE 

Gentle thaw 

28 

38-67 

42 

29-2 ' 

S 

Gentle thaw 

29 

42-33 

42 

28-9 

SE 

Snow all gone; fine mild day 

30 


37-67, 29-2 

NW 

Mild, calm, clear and dry 

31 


40 


S 

Mild do. do. 

Avs' 

35-87 

35-81 

29-3 




[The above Register, with which we have been favoured by our friend 
W. S. MacLcay, Esq. being a record of meteorological phenomena at the 
northern extremity of the kingdom, will be very useful, wc conceive, in com¬ 
paring the climate of distant parts of the island. — EmT.'j Ffr, 
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Meteorological Register J'or 1823, 

FEBRUARY. 



Tliernionietcr. 

u 

V * 

C 



1823. 

Feb. 

• 

< 

• 

PU 

Barome 
at Noo 

Wind. 

Weather. 

1 

38*33 

34*33 

' 29-3 

NE 

Sleet and snow showers 

2 

34 

32 

29-2 

E 

Frost and snow showers; ground w hire 

3 

30-33 

30-33 

29*3 

NE 

Frost do. do. 

4 

24 

30 

29*4 

NE 

Frost do. do. 

5 

21 

12-33 

29*7 

N 

Frost and clear and calm; intense frost 

6 

33*67 

30 

29*7 , 

S 

Se\ ere snow sliowcrs; high wind and drift 

7 

32*67 

1 

33*67' 29*3 

s 

C'onstant drift and high wind; ver\ rough 

8 

34 

30-50 

29-1 

N 

Calm and fine; much snow on ground 

9 

35 

1 

36 

1 29-1 

W 

Calm and fine; a very moderate thaw 

10 

33 

32-67 

28*9 1 

N 1 

[('aim and fine; no thaw 

11 

37 

38-67 

28*7 

b 

R.'iin A.M.; dry, moder.ito thaw i*.n. 

12 

36 

30 

! 28-4 


Morning than ; afternoon frost\ 

13 

35-33 

1 34-67 

29-1 

I w 

1 

Fine and clear, frosty 

14 

36*33 

‘ 34-33 

29-3 

N 

Fine and cli'.ir tio. 

15 

37-33 

36 

30 

N 

|Fine and clear do. 

16 

34 

37 

30-3 

N 

Fine and clear do. ver> fine 

17 

36 

35 

29*9 

S 

r 1 

iiul}, dr\ and frosty 

18 

37 

35-67 

29-2 i 

1 

1 8 ' 

Dr^ A.iM.: \er> niiidv and r.v. 

19 

38-67 

32-67 

28-8 

1 su 

\ ery fine, clear and dr^ 

20 

37 

3S-33 

29*4 

bW 

Ver^ fine do. 

21 

40-33 

35*33 

' 28-8 

s 

\’er\ rainv a.m.; fine, eomrilete than 

22 

38 

36 

28-9 

sw Verv fine clear and di*} 

23 

38 

39 

29*1 

SW Vor\ fine clear and drv 

24 

40 

38 

29*2 

NW 

Morning wet; afternoon uimK and ilr} 

25 

40 

39-50 

29-1 

S 

Morning fine; evening rough and rain) 

26 

41 

36*33 

29 1 

E 

Dry dear and fine; evening rough 

27 

40-33 

34-50 

29-3 j 

NE 

Dry, clear and fine; cold 

28 

39*67 

36*67 

29*5 

N 

Hail showers and cold 

AvS' 

35*64 

34-26 

29*3 

i 



MARCH. 


Mar. 




1 

1 

1 

42 

39 

29-6 

NW 

fCIear with ^onic hail showers 

2 

44*67 

35*50 

29*2 

NW 

1 

Windy and sleet showers; vei) violent 

3 

42 

36*50 

29 

W 

Windy anil rain occasionally; viol, gusts 

4 

38-50 

' 38 

28*5 

N 

Windy and much rain all day; very rough 

5 

40 

30 

29*3 

N 

Windy and sleet showers; very rough 

6 

35*67 

30*50 

29*6 

N 

Ground white; calm and clear 

7 

37 

37 

29-1 

s : 

Hard frost a.m. ; day clear and dry; cold 

8 

35 

35-33 

28-9 

s 1 

Windy and sleet showers all day 


Mar. 





kepi at IVick, in the North o/'Scotland. iS.*! 


1823.; 
Mar. 

Thermometer. 

Barometer 
at Noon. 

Wind. 

Weather. 

10 A.M. 

10 F.M. 

9 

39 

1 

39* 

29-2 

S£ 

Sleet showers a.m. ; dear anti fine p.m. 


40 

38-33 

29-2 

SE 

Windy and dry a.m.; sleet showers r.M. 

11 

41-67 

38 

29-2 

sw 

Fine, clear and dry 

12 

43-50 

42 

29-7 

sw 

Ditto 

ditto 

13 

46 

38-33* 

29*6 ! 

s 

Clear and showery alternately 

11* 

43-33 

40 1 

30-1 1 

sw 

V^ery fine, clear and dry 

15 

45 

40 

30-2 I 

sw 

Ditto 

ditto 

16 

42-33 

38-33 

29-9 

sw 

Clear and showery alternately 

17 

43-33 

35 

29-7 

NW 

Windy and hail showers ; very rough 

18 

35 

28-33 

29-5 1 

N 

iGround white; windy, and snow showers 

19 

35 

29-67 

29-6 1 

NWi 

[Ditto 

ditto ditto 

20 ! 

33-67 

34-67 

29-2 

' SW 

Morning, snow showers ;-aftcrnoon, thaw 

21 

40 

43-33 

28-7 : 

s 

Morning, rainy; afternoon, fine and mild 

22 

44-50 

35-67 

28-6 

s 

Fine, clear and dry 

23 

37 

32-67 

29-5 

sw 

Very fine, dear and dry 

24 

43-50 

43-33 

29-8 

s 

Ditto 

ditto 

25 ! 

46 

1 

44-33 

29-9 1 

s 

Ditto 

ditto 

26 , 

41 

39-50 

29-9 

SE 

M'indv, 

dear and dry 

27 1 

43 

41 

29-9 

SE 

Ditto 

ditto 

28 ' 

44 

42-33 

29-9 

SE 

Ditto 

ditto 

29 1 

45 

42-50 

29-8 

S 

Very fine, mild, dear and dry 


45 

41-50 

! 29-6 

1 

S 

Ditto 

ditto ditto 

31 

48 

39-50 

29-7 

SW 

Ditto 

ditto ditto 

Avf- 

; 41-28 

37.72 

* 29-47 




APRIL. 

Apr. 


1 





1 

4.5'33 

' 45-67 

29-5 

w 

Fine and mild; a few mild showers 

2 

48-67 

43-50 

29-2 

w 

Ditto ditto; afternoon, mild showers 

3 

41-67 

39-33 

28-9 

NW 

Constant rain, and very high wind 

4* 

39-33 

34-67 

29 

NW 

Moderate, but showery and clear aUern>. 

5 

42 

39 

29 

N 

Ditto 

ditto ditto 

6 

45-50 

37-50 

29-5 

N 

Very fine, clear and dry 

7 

45-67 

42-50 

29-8 

N 

Ditto 

ditto 

8 

49 

! 43-50 

29-9 

N 

Very culm, clear and dry 

9 

45 

42-33 

30 

NE 

Ditto 

ditto 

10 

44-67 

40-50 

30-1 

S 

Ditto 

ditto 

11 

46-33 

42-67 

30-2 

S 

Ditto 

ditto 

12 

48-33 

44 

30-1 

var. 

Perfectly cahn, dear and dry 

13 

48-67 

42-33 

30 

s 

Cain), clear and dry 

14 

47 

44-50 

30 

s 

Ditto 

ditto 


Vol. 64.. No. 320. Dec. 1824. 3 I 


April 









431. Meteorological liegisterfor 182.S, 



1 Thermometer. 

c3 j 

'W S 

■ 


1823. 

April. 

10 a.m. 

• 

s 

c 

o 

w o 

g o 

J M 

§ 

Weather. 

15 

53 

43-50 

30-1 

sw 

Calm, clear and dry 

16 

51-50 

46-33 

29-6 

NW 

Windy, clear and dry 

17 

47 

38-67 

29-4 

NW 

Ditto ditto sonic showers 

18 

39 

38-50 

2S-S 

N 

Morning, ground covered with snow; snow 

19 

42-33 

33-67 

29-4 

N : 

Snow showers, and rougii [showers 

20 

41 

36-50 

29-7 

N 

Calm, clear and dry; very cold 

21 

41-67 

39 1 

29-8 

N 

Ditto ditto very fine 

22 

43 

38-50 

29-7 

S 

Fine, clear and dry 

23 

40-50 

38-50| 

29-6 

s 

Morning, showery; afternoon, clear & dry 

24 

42-33 

35-67| 

29-6 

N 

Frequent hail showers, and very cold 

25 

41 

33-67| 

29-7 

N 

Ditto ditto 

26 

45 

38 ; 

29-8 

N 

Ditto ditto 

27 

42-50 

41-50 

29-9 

N 

Fine, clear and dry 

28 

41-50 

40 

29-7 

NW 

Showery and very rough 

29 

49-50 

43-67 

30 

NW Pine, clear and dry 

30 

54 

50 1 

29-9 

sw 

1 

Windy, clear and dry 

Av*^- 

45-07 

00 

• 

29-66 

1 

1 

1 



MAY. 


May 



1 



1 

52 

50 

30-1 

w 

Windy, clear and dry, morning showery 

2 

55-67 

46 

30-1 

w 

Ditto ditto 

3 

47-67 

42-33 

30-3 

N 

Clear, dry and cold 

4 

43-67 

143 

30-3 

1 

1 s 

Ditto ditto 

5 

50-50 48 

29-8 

SW 

Morning showery ; afternoon clear & dry 

6 

54-50 

47 

29*8 

s 

Fine, clear and dry 

7 

49 

45-67 29-6 

E 

Morning very fine; evening rainy 

8 

54 

44 

1 29-2 

NE 

Morning very fine; evening showeiy 

9 

47-33; 

; 41-33 29-3 

N 

Morning show'cry; evening showery and 

10 

48-67.43-33 29-6 

SE 

Very fine, clear and dry [windy 

11 

40-67 44 

29-2 

SE 

Constant rain all day 

12 

52-67,44-33 29-1 

SE 

Mild, and thick fog all day 

13 

44-67,42 

29 

NE 

Excessive rain all day; very rough 

14 

43-67,43 1 

29-3 

NW 

Morning rainy; afternoon fine and dry 

15 

45-67144 1 

29-6 

NW 

Windy, clear and dry 

16 

48-33 

52 

29-3 

SW 

Morning rainy; evening fine and dry 

17 

46 

40 

29-3 

W 

Windy and showery; very rough 

18 

47-33 

44 

29-6 

W 

Ditto ditto 

19 

56 

47 

29-7 

SW 

Very fine, clear and dry; calm 

20 

53-50 

45-33 

29-7 

E 

Fine, clear and dry 

21 

48-5P 

45-50 29-7 1 

E 

w 

Morning fine and dry; evening rainy 

May 






kepi al f Vicky in the North of Scotland, 


4^5 



|’’rheriiionicter. 

i M 

^ C 1 

1 M ^ 

• ! 


1823. 

May. 

10 A.M. 

10 P.M. 

Baromc 
at Not 

^ 1 
c 

^ 1 

! 

AVcuther, 

22 

51 

48-33 

29-6 

s 

Morning foggy; afternoon fine and drv 

23 

51-33 

45-67 

29*5 

s 1 

Morning rain} , noon and evening fuffcv 

24 

51-50 

46-50 

' 29-6 

«E 

1 Morning foggy; aAcniooii rajn\ 

25 

51 

48-50 

29-6 

K 1 

1 Morning foggy; afternoon rainy 

26 

49-50 

48 

29*7 

E 

Moming foggy; afternoon fine 

27 

54 

48*33, 

30 

« , 

Fine, clear and dry 

28 

54 

1 48-50 30 

S ' 

Ditto ditto 

29 

55*50 

49*50 29*9 

i \V 

Morning rainy; afternoon fine and clear 

60 

58-50 

51-501 30 

sw 

Fine, clear and dry 

31 

58 

50*50, 30*1 

NW 

Ditto ditto very fine 

Av^*' 

50*46i 46*04 

29-66| 




JUNE. 


June; 

1 

53-50 

49-50 

30 

s 

Rough and showery 

2 

55-50 

45-56 

29-2 

w 

Strong gale and showery 

3 

50 

45*50 

29-1 

w 

Windy and showery 

4 

50 

18-50 

29-1 

s 

Fine, dear and dry 

5 

52 i 

50-33 

29-2 

s 

Very fine, clear and diy 

6 

57*67 

52 

29-6 

N 

Calm ; vci'} fine, dear and dry 

7 

51-33 

49*67 

29-5 

s 

Sliower\’ 

8 

55*67 

51 

29-4 

sw 

Fine, dear and dry 

9 

59 

18-33 

29-6 

sw 1 

Calm and rainy 

10 i 

54 

46 

30 

N 

Vei'} calm, fine and dry 

11 

1 5 4 

51-50 

29-9 

N 

Ditto ditto 

12 

61 

57 

29-8 

W 

Very fine and dry 

13 

63 

48 

29-6 

NW 

Wind} and dear 

14 

51*67 

43*67 

29-7 

w 

Ditto ditto evening showery 

15 

51 

41*-33 

30 

N 

Windy and shower} ; rough and cold 

16 

53 

48-50 

30-1 

N 

Windy and dry 

17 

53-50 

4 8-50 

30*2 

N 

Fine, dear arid dry 

18 

52-67 

50-50 

30-3 

N 

Ditto ditto 

19 

52-33 

51-67 

30*2 

N 

Ditto ditto 

20 

5\'50 

48-33 

30*2 

N 

Ditto ditto 

21 

53 

45-50 

30*2 

N 

Ditto ditto 

22 

52*67 

42-33 

30*2 

N 

Ditto ditto 

23 

53-67 

145-33 

30 

N 

Ditto ditto 

24 

54*67 

43 

29-6 

S 

Mild and showery 

25 

47*67 

41*67 

29*3 

S 

Calm and showery, hail showers 

26 

51*50 

42*67 

29-4 

N 

Morning rough ; aftern. calm & shower 

27 

53-33 

51 

29-4 

8 

Calm and showery 
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Me/eo)'olog 

fcal Registerfor 1823, 

1823. 

June. 

Therm< 

• 

s 

• 

< 

o 

jmetcr. 

• 

s 

• 

ft* 

o 

Barometer 
at Noon, 

1 

• 

c 

Weather. 

28 

55-50 

49 ~ 

29-3 

S 

Very calm, clear and foggy alternately 

29 

56- 

51 

29-9 

N 

Very calm, cleai- and fine 

30 

54'-50 

52-83 

29-9 

S 

Ditto ditto 


54-03 

48-27 

1 29-73 







JULY. 

July 






1 

56 

46 

29-9 

1 

N , 

Fine min; evening dr^ and clear 

2 

51-50 

49 

29-4 

N 

Fine, clear and dry 

3 

j54 

49 

30 

NW 

Cloudy and dry 

4 

159 

51-33 

29*9 

S 

Ditto ditto 

5 

59 

51-67 

29-2 

s 

Rain all day 

6 

59-50 

50-33 

29-1 

sw 

(’loiidy and fine 

7 

56-50 

( 

51-33 

29-3 

N 

Cloudy and very fine 

8 

57 

50-50 

29*6 

N 

Showery and calm all day 

9 

55 

48-50 

29*8 

N 

Cloudy and dry 

10 

60 

1 52-50 

29-8 

S 

Ditto ditto 

11 

57-50 

52-67 

29-2 

SW ' 

Rainy ami calm 

12 

56 

52 , 

29*2 

N 

(^loiiJy and calm 

13 

55 

52-50! 

29-3 1 

su 

1 

Itairi^ and calm 

14- 

53 

50-67 

29-4 1 

N 

Cloudy and dry 

13 

59 

51-50129-5 1 

SE 

Forenoon fine and <lrv; afternoon rainy 

16 

54 

47-33,29-5- ’ 

N 

C'loudy, windy and cold 

17 

55*50 

51-33 29-6 ! 

N 

Clear, dry and fine 

18 

56 

51 1 

29-6 

1 

SI 

1 1 

Rainy all da^* 

19 

58*33 

57*67' 

29-5 

S 1 

Ditto ditto 

20 

62 

53 

^29-1 ' 

1 , 

s 

Fine and dry 

21 

63 

56 

29-3 1 

; sw 

Very fine and dry 

22 

59-33 

53*33 

29-4 

N 

1 

Rainy and calm all day 

23 

62-50 

52 

1 

29-4 

s 

<.)alm and clear; very fine 

24 

55-67 

1 

47 - 33 ; 

29-5 

NWi 

Windy and dry 

25 

55 

51-50 

29-6 

S 

Fine clear and dry 

26 

59 

52 

29-6 

s 

Forenoon fine & dry; afternoon showery 

27 

56-67 

5i 

29-8 1 

S£ 

Fine, cJcar and dry 

28 

56-67 

53-67,29-5 | 

S 

Ditto ditto 

29 

60*50 

53-67 

,29-5 

s 

Ditto ditto 

30 

60 

53 

i29-5 

sw 

Ditto ditto 

31 

58*50 

54-33 

,29-7 

S j 

Ditto ditto 

Av«‘ 

57-44 

151-73 29-51 



At (JUST 
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kept at JVickj in ike Isorlh of Scotland, 


AUGUST. 


1823. 

A»ip. 

Therm 

« 

< 

o 

oinetcr. 

• 

• 

eu 

tm 

a> o 

cS ^ 

^3 

C 

Weather. 

- -• _ _ _ _ 

1 

60-50 

1 53-67 

29-7 

sw 

Morning fine; afternoon bhowei^ 

2 

61-50 

53 

29-6 

s 

Warm and slight showers 

3 

61-67 

51-67 

29-6 

NW 

Forenoon very fine; evening rainy 

4 

50-50 

44-33'29-2 

Inw' 

Forenoon heavy rain ; evening fine 

5 

57 

46 

129-8 

NW 

1 

Rainy and rough all day 

6 

51 

46 

■29-3 

1 

w 

Showery all day 

7 

51 

50 , 

29-3 

w 

Showery and rough all day 

8 

60-50 

51 

29-1 

sw 

I^'ine, clear and dry 

9 

56-50 

51-33 

29-8 

sw ' 

Ditto, ditto very fine 

10 

55-50 

57 

29-6 

s 

Showery and mild 

11 

65-50 

54 

29-4 

sw 

1 

Forenoon fine; afternoon ver}- rainy 

12 

63*50 

52-67 

29-3 

w 

Forenoon rainy; afternoon clears fine 

13 

60-33 

51-50 

29-6 

*SE 

Very fine, clear and dry 

11 . 

51-67 

49 

'29-8 

N 

Rainy all day 

15 

59 

50-50 

29-4 ! 

w 

Very fine, clear and dry 

If) 

58-50 

48 

29-3 

w 

Ditto ditto 

17 

.58-33 

49-50 

29-6 

sw 

('aim, and very heavy showers of rain 

18 

154-33 

51 1 

29-7 

SE 

Fine, clear and dry 

19 

160-67 

51-67' 

29-3 

S 

Ditto ditto 

20 1 

156-50 

52 i 

29-4 

; sw 1 

Ditto ditto 

21 

58 

50-50 

29-5 

i sw 

Ditto ditto 

22 

60 

51 

29-6 

I 

sw 

Ditto <litto 

23 

56-50 

51 ) 

29-6 ’ 

sw 

Ditto ditto ; evening showery 

21 . 

62 

52 

29-8 

s 

Ditto ditto 

25 

54-50 

48-33'29-6 ! 

NK 

Rain^ all day 

26 ' 

59-50 

51-33''29-9 ! 

8 E 

Fine, clear and dry 

27 

58 

51-33 

29-9 

SE 

Forenoon windy; afternoon rainy 

28 

59-67 

53-67 

29-8 

S 

Fine, clear and dry 

29 

59-33, 

53-67 

29-S 

s 

Ditto ditto 

30 

61 

51 1 

29-7 

s 

Morning fine; afternoon heavy showers 

31 

57 

51-67 

29-9 

s 

Fine, clear and dry 

Av>’'" 

58-15,51-371 

29-59 




# 


SEPTEMBER. 

Sep- 

1 

« 

57 

55-50 

29-8 

SE 

1 

Forenoon fine; afternoon rainy 

2 

59 

49 

29-5 

SW- 

Fine, clear and dry 

3 

59 

50-50 

29-5 

NW 

Showery and witidy 

4 

56 

52-67 

29-6 

NW 

Morning rainy; afternoon fine and windy 

5 

55 

49 

29-8 

N 

Calm and showery 

6 

51-67, 

4.7-67| 

30 

N . 

Calm dry 


Sept. 
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Meteorological lieghier for 1823, 


Thermometer. 


Sept. 

1823 . 


7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 
30 _ 

Av»^ 



50- 33 
51 

57 

57-67 

53-67 

58 I 
55-50, 

55- 67 
56 

55*50 

57*50 

51- 

56- 50, 
53-50l 
50 


54-33 

53 

54-33 

47-50 

55 

51-50 

53-50 

49 

57-33 

48 

47 

47*67 


if 

CQ ” 


30-2 

30-1 

29- 9 

30- 1 
30-1 
29-8 
29*6 
29-5 
28-8 
29-3 
29-3 
30 
29-7 
29*7 
29*4 


48*67:41-67 29*4 
49 137-67 29*4 

46- 50,40*33 29*8 

9- 

47- 30 36-50129 


48-98 29-61 



Calm and dry 
Ditto ditto 

Morning calm and dry ; evening rainy 
W C'ioudy, calm and dry 
SE h’oggy, calm and fine 
SE Hazy and rough ; evening rainy 
SE Kine, clear and dry 
SE Morning windy and clear; evening hazy 
SE Heavy rain all day 

S Forenoon clear and dry; evening rain & 

SW Fine, clear and dry [wind 

W Ditto ditto 

SW Ditto ditto 

SW’ Ditto ditto [rainy 

SW Morning cloudy and dry; evening very 
Cohl, dry & clear; incessant rain at night 
Cold and showery; very rainy all day 
Cold and showery 
Incessant rain all day 
Windy ami sonic sliowers 
Cold and frequent severe showers 
C’old and sliowcry 
Windy and showery 
Calm and showery 


OCTOBER. 


< )ct. j 

1 42*50 42 29*1 NW Calm and showery 

2 42 44 29 NW' Rough and rain all day 

3 49*50 47*50 29*4 SW C'alm and cloudy; evening rainy 

4 48'50 42*67,29*6 s\v Calm and fine all day 

5 51*50 52*33 29*4 SE Very windy and incessant rain; very 

6 56 49*33 29*4 s Fine, clear and dry . [stormy 

7 54*33 46 29*6 s Fine morning; afternoon showery 

8 51*50 47*33 29*3 S Morning fine and dry; evening show'ery 

9 46*67 44*67 29"2 s Very fine and clear all day 

10 47 48 29 S Windy, clear and dry 

11 47 48 28*9 K Very windy and constant rain 

12 51‘50 47*50,29*2 E Morning cloudy and dry; evening rainy 

13 50 47*33,29*4 N Morning fine, clear & dry; evening rainy 

14 j 49*67 48-67|29-2 NW Jdorning rainy ; afternoon fine 

15 10*67 50*67 28*9 Nw Raiuj all day 


Oct. 
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18^24, 

Oct. 

■ 

omcter. 

• 

PS 

• 

On 

o 

Barometer 
at Noon, j 

j Wind. 

( - ■ - -- ■ — 

Weather. 

1C 

51 

50-50 

29-2 

NE 

Showery and rough all day 

17 

50G7 

49-33 

29-8 

NE 

Ditto ditto 

18 

51 

49 

29-3 

NE 

Showery a!jd fine alternately 

19 

47 

44-33 

29-8 

N 

Clear and dry; evening showciy 

20 

48-50 

47 

30-2 

E 

(''lear and dry all day 

21 

49 

147-33 30-3 

s 

Windv, clear and dry 

22 

49-33 

46 1 

30-1 

1 S 

1 

Ditto ditto 

23 

49 

‘48 ; 

30 1 

1 

s 

Ditto ditto 

24 t 

50 

44-33 

30 

N 

Calm, clear and dry 

25 i 

47*50' 43*50' 30*2 

W 

Ditto ditto 

26 1 

50-50 39 1 

30-2 

w 

Ditto ditto 

27 1 

50-50| 

31-50,29-7 

s 

Ditto ditto 

28 

44-33 

41*67 

29-4 

NW 

V^'’^Iuly and showery 

29 

40 

34-50,29-3 

sw 

Windy and sleet, showery 

30 

37-67 

38*50 

29-2 

NW 

Windy and sleet, showery; very stormy 

31 

39-50 

33 

29-8 

NW 

Windy and dry 

Av'- i 

48-12 45-59 

29-49 




NOVEMBER. 


Nov. 




1 

1 


1 

59 

42-67 

29-8 

bW 

Fine & frosty a.m. ; calm, clear & dry r.M. 

2 

47 

49 

29-7 

s 

Windy and dry 

3 

50-33 

49 

29-5 

s 

Calm and dry a.m.; damp and hazy p .m. 

4 

48-50 

51 

29-4 

SE 

Calm and damp a.m.; rainy f.m. 

5 

50-33 

50-50 

29-7 

E 

Calm axid hazy 

G 

50 ! 

50-33 

29-9 

£ 

Ditto ditto 

7 

48 , 

49 

30 

S 

Calm, cloudy and dry 

8 

47-50 

47 

30-3 

N 

Ditto ditto 

9 

42*67 

33-33 

30-4 

E 

Calm, dear and dry ; very fine 

10 

42 

40-50 

30-4 

S 

Ditto ditto ditto 

11 

44 

45 

30-3 

s 

Calm, cloudy and dry; very fine 

12 

41-33 

44-67 

30-1 

s 

Calm, clear and dry; very fine 

13 

47-50 

47 

29-9 

1 W 

ICIoud}’^ and damp 

14 

48 

48-50 

30 

NW 

Thick rain all day 

15 

• 

GO 

48*50 

30-1 

NW 

Cloudy all day 

16 

43 

46-50 

30*1 

W 

Clear and dry all day 

17 

46*50 

40 

30-1 

NW 

Windy, clear and dry 

18 

41*33 

41-50 

30-2 

SW 

Calm, clear and dry; very fine 

19 

41*50 

42-67 

29-7 

sw 

Morning showery; afternoondry& cloudy 

20 

46*50 

51 

29-5 

w 

Cloudy and damp all day 

21 

50 

46 

29-5 

w 

Ditto ditto 

22 

45 

47 

29-6 1 

w 

Calm and thick rain all day 

23 

48 

46.50 

1 

29-6 

w 

Calm and cloudy all day 

Nov. 


Nov. 


4iO Meteorological Jlegister Joi 1823. 


1823. 

Nov. 

Tliermc 

• 

•< 

o 

1 

)meter. i 

■ ■ ■ li^ 1 

S 

t 

c. 

o 

Barometer 
at Noon. 

• 

• 

a 

1 

1 

1 

Weather. 

24 

47-33 49 

29-5 

sw 

Windy and sho>\ery 

25 

51-33 53 

29-6 

sw 

Windy and dry 

26 

53 

48-50 

29-6 

sw 

Ditto 

ditto 

27 

50 

50-50 

29-5 

sw 

Ditto 

ditto 

28 

44 

42-33 

29-5 

sw 

Ditto 

ditto 

29 

44 

47-67 

29-1 

s 

Windy & rough all day; evening showery 

30 

45 

1 

38-50 

28-6 

s 

Ditto, clear and dry 

Av"* 

43-37 

46-22 

29-77 





DECEMBER. 


Dec- 

1 

42-67^38 

28-3 

SW 

Windy, and hail showers, very stormy 

2 

38-50 33 

29-1 

sw 

Fine, clear and dry all day; calm 

3 

31 

140*67 

29 

NW 

Very fine, and hard frost a.m. ; even**' soft 

4 

42-67i 39 

28-9 

Ni: 

Cloudy an<l raw 

5 

37-50'i 36-33 

29-4 

w 

Ditto ditto 

6 

33 

*36-33 

29-7 

sw 

Frosty a.m., evening fresh ; calm all day 

7 

42 

49 

29*8 

w 

Windy and raw all ilay ; evei^p very windy 

8 

44 

34 

29-6 

w 

V^cry windy, and sleet showers, stormy 

9 

33-50 

36-33 

129-8 

tv 

Ditto ditto ditto 

10 

38-67 45-50 

29-9 

sw 

Moderate and cloudy 

11 

39 

34 

29-2 

sw 

Wind} and showery , rough 

12 

32-50 

|36 

,36-67 

29 

NW^ 

Windy, & snow showers a.m. ; even' hard 


38 

29-8 

sw 

1 Moderate and showery [gale 

14 

37 

38-50 

29-9 

sw 

Ditto ditto 

15 

34-67 42 

i29-7 

sw 

A little frost A M.; fine, clear and dr} p.m. 

16 

43 

37-50 

29-4 

sw 

Fine, clear and dr} ; very mild 

17 

39-33 33 

28-9 

sw 

Windy and dry [snow 

18 

.32-33 27-33 

28-3 

1 N 

Fine, calm and frosty; ground white with 

19 

24 , 

35-50 

29-4 

w 

Fine, and frost} a.m. ; evn* thaw, g‘' white 

20 

40 

42-67 

29 

SE 

1 

Strong wind, and showery; snow all gone 

21 

42 

42 

29-4 

E 

Calm, damp and cloudy 

22 

35 

38-50 

29-6 

SW 

Calm, clear and dry; very fine 

23 

40-67 

40-50 

29-5 

SW 

Ditto ditto ditto 

24 

37 

45-33 

29-6 

SW 

Calm, cloudy and damp 

25 

45-67 

46-33 

29-4 

S£ 

Culm, thick and soft; very mild 

26 

38-33 

40-67 

29-7 

W 

Windy and dry 

27 

45 

38-67 

28-9 

s 

Morning rain; evening fiur and mild 

28 

37*67 

43-50 

28-9 

E 

Morning fine; evening rain and wind 

29 

40 

40 

28-5 

S 

Fine, clear and dry all day 

30 

39 

41 

28-5 

W 

Ditto ditto ditto 

31 

40 

34 

29-1 

N 

(\ilm and showery 

Av='> 

33-18 38.77 

29-26 
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L X X VI I. On a Hydro-pnenmatic Pump^ By Mr. S. Seaward. 


To the Editors of the Philosophical Magazine and Journal. 
Gentlemen, 


T^llOM the Notices to Correspondejits contained in a late 
Number, 1 observe that tlie letter 1 had the honour of ad¬ 
dressing to you, in vindication of iny claim to the invention of the 
riydro-pneumatic Pump, Ims been refused insertion in your va¬ 
luable work, partly because it did not offer any ‘‘proofs.” 

I beg to acquaint you that, in consequence of my being sta¬ 
tioned in «i distant part of Cornwall, 1 am precluded, for the 
present, from collecting tlie necessary evidence, which on my 
return to London 1 shall have no difficulty in obtaining, to 
the full establishment of iny claim. 

In the mean while permit me to offer to your notice two or 
three facts which can be easily verified. 

Having conceived the idea of compressing gas by the me¬ 
dium of a liquid body, I submitted my first ideas to paper, in 
the form of sketches, long before I had any communication 
with Mr. Martineau on the subject. This document is now 
and constantly has been in the possession of my brother, who 
will be hap])y to show it to any person who is inclined to give 
it an examination. It is true my first plan differed materially 
in form and size from the pump afterwards made, althougn 
in principle it will be found substantially the same. 

I afterwards, with the advice of my brotlier, arranged and 
planned the pump in all its essential features, both as to size 
and disposition of parts, exactly as described in your Number 
lor July. 

This {)lan I submitted to Mr. Martineau, and explained to 
him the nature of the machine, with its intended operation; 
and now I can solemnly aver, tlmt up to this time neither my¬ 
self nor any person whom I consulted had the slightest idea 
that any thing of the kind had ever been suggested before. 

However, I was now informed that Mr. David Gordon of 
the Portable Gas Company had already proposed a pump on 
similar principles, and had published his ideas on the subject, 
about four years ago, in the liepertory of Arts. As soon as 
I was acquainted with this fact, I waited upon that gentleman 
lo ascertain whether he intetided to pursue the idea any fur¬ 
ther ; he candidly informed me he did not, but wished me suc¬ 
cess in my endeavours, as he approved my plan. 

From this period, no time was lost in proceeding witli the 
pump, which was made and completed entirely under my ma- 
nagemejit and direction, as must be notorious to everybody 
in iMr. Martineau’s factory. If tlje above facts be correct,— 

VoL G U No. 320. Dec. 1824. 3 K and 
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and tliey admit of easy proof,—I will leave it to the judgement 
of any impartial man whether I have been guilty of falsehood 
in claiming the invention, qualified as that claim is by a pro¬ 
per acknowledgement of Mr. D. Gordon’s priority. 

I beg here to observe, that in publishing a description of 
the pump in question, I had not the slightest idea ot giving 
any offence to Mr. Martineau, as such publication was ac¬ 
tually contemplated by me while I was in his employ. You, 
Gentlemen, may remember that I promised you the description 
of this pump at the time I furnished you with the account of 
o^y high pressure gauge : at that period I considered myself 
in the enjoyment of Mr. Martineau’s approbation and confi¬ 
dence. 1 nave also to remark, that when he wished to make 
me a compensation for an invention of mine, I unhesitatingly 
refused to take any reward, as I considered myself bouiul, 
while in his employ, to do every thing in my power to promote 
his interests,—a conduct on my })urt which I conceive was de¬ 
serving of a different return from tlie one 1 Ijave met with. 

I will now beg to ask Mr. Martineau, wlio the person 
that he conceives is entitled to the credit of the invention ; 
who was the pereoii who suggested the ‘‘ essential parts <)f the 
pumpf and what these are; who instructed or directed me iu 
preparing the drawings for the same; and also whether any 
machine of the kind was ever made or attempted in his or any 
other factory before I submitted to him my plan ? If he v^ill 
candidly answer the foregoing queries, it may be the means 
of throwing some light upon this mystery. Your kind inser¬ 
tion* of this will particularly oblige Yours, &c. 

Cornwall, Nov. 13, 1824. Samuel Seaward. 


LXXVIII. Analyses of a Scries of Papers on the Structure^ 
Distribution^ and Functions of the Kerves ; by Charges 
Bell, Esq,; nx>hich have appeared in some late Volumes ff the 
Philosophical Transactions, 

[Concluded from p. 3o9.J 

were engaged in our last Number in considering tlie 
provision whicli exists for preserving the eye-ball from 
injury by the involuntary winking of the eyelids, as pointed out 
by Mr. Bell, and which instinctive action was seen to depend 
on some minute branches of the portio dura of the face suj)- 
plying those parts : but the author, in the first part of the pa- 

• We have inserted this letter in compliance with an urgent claim made 
on us on the part of Mr. Seaward, although, os the apparatus has we learn 
failed to answer the purpose Tor which it was intended, the subject has 
ceased to be of public importance.— Edit. 


per 
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per on this subject, took occasion to observe that the shutting 
of the eyelids was not the only part of this act of preservation, 
lor the motions of these arc at the same time attended with 
rolling of the eye-ball. The question, how is this relation be¬ 
tween the eyelids and eyeballs established ? leads therefore to 
an examination of the fourth nerve. 

The fourth Netvc, 

This is a fine nerve, which take its origin from the brain, 
at a part remote from all the other nerves which run into the 
orbit. It threads the intricacies of the otlier nerves without 
touching them, and is entirely given to one muscle, the su¬ 
perior oblique. We may observe too, that this singularity 
prevails hi all animals. What office can this nerve nave in 
reference to this one muscle? Why is its root, or source, 
different from the other nerves, from the nerve of vision, the 
nerve of common sensibility, and the nerve of voluntary mo¬ 
tion ? We now reflect, with increased interest, on the offices 
of the oblique muscles of the eye, observing tliat they perform 
an insensible rolling of the eyeball, and hold it in a state of 
suspension between them. have seen that the effect of 

dividing tlie superior oblique was to cause the eye to roll 
more forcibly upwards; and if we suppose that the influence 
of the fourth nerve is, on certain occasions, to cause a relaxa¬ 
tion of the muscle to which it goes, the eyeball must be then 
rolled upwards*. 

The course of inquiry leads us, in the next place, to ob¬ 
serve the vicinity of the root of this fourth nerve, to the origin 
of the respiratory of the face, and we find them arising from 
the same track of fibrous substance- The column of medul¬ 
lary matter which constitutes that part of the medulla oblon¬ 
gata from which the respiratory nerves arise, terminates up- 

* The nerves have been considered so generally as instruments for stimu¬ 
lating the muscles^ witliout thought of their acting in the opposite capacity, 
that some additional illustration may be necessary here. Tlirough the nerves 
is established the connexion between the muscles, not only that connexion 
by which muscles combine to one effort, but also that relation between the 
classes of muscles by which the one relaxes while the other contracts. I 
appended a weight to a tendon of an extensor muscle, which gently stretch¬ 
ed it and drew out the muscle; and I found that the contraction of the op¬ 
ponent flexor was attended with a descent of the weight, which indicated 
the relaxation of the extensor. To establish this connexion between two 
classes of muscles, whether they be grouped near together, as in the limbs, 
or scattered widely as the muscles of respiration, there must be particu¬ 
lar and appropriate nerves to form this double bon^ to cause them to con¬ 
spire in relaxation as well as to combine in contraction. If such a rela¬ 
tionship be established, through the distribution of nerves, between the 
muscles of the eyelids and the superior oblique muscle of the eyeball, the 
one will relax while the other contracts.” 

3 K 2 wardiJ, 
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wards, or at its anterior extremity, ^(ist under the corpora qua- 
drigemina, and there the fourth arises. Is it possible then, 
we say, that there can be any correspondence between the ge¬ 
neral act of respiration, and the rolling of the eye? Led thus 
to make the experiment, I was gratified to find it so easy to 
give the proof- On stopping the nostrils with the handker¬ 
chief every effort to blow' the nose will be attended by a ra¬ 
pid rising of the cornea under the upper eyelid. And on every 
occasion when the eyelids suffer contraction through the agency 
of tlie respiratory nerve of the face, as in sneezing, the eyeball 
is rolled upwards through tlie agency of the fourth nerve. 

“ It is plain that we must consider the nerves and muscles of 
the eyelias in a double capacity, in their voluntary, and invo¬ 
luntary actions. In the first, the motions of the eyelids com¬ 
bine witli the whole muscles of the eyeball, as we may perceive 
in the voluntary contractions and squeezing of the cve; but 
in the insensible and involuntary motions of the eyelids, there 
would be no sympathy with the muscles of the eyelmll, and 
therefore no correspondence in the motion of these parts, 
without a nerve of the nature of the fourth ; that is, a nerve 
which having diverged from the root of the respiratory nerves, 
takes its course to the oblique muscles. In one word, the 
connexion of its root declares the office of this nerve. 


The expression of the ej^e in passion, confirms the truth of 
this relation being established by a respiratory nerve, and con¬ 
sequently by a nerve of expression. In bodily pain, in agony 
of mind, and in all this class of passions, the eyes are raised 
and dragged, in conjunction with the changes to which the 
other features are subjected. If it be asked now, as it has 


been asked for some hundred years past, why the fourth nerve 
goes into die orbit, where there are so many nerves, why it is 
so distant in its origin from the other nerves, and why it sends 
off no twig or branch, but goes entirely to one muscle of the 
eye?' The answer is, to provide for the insensible and instinc¬ 
tive rolling of the eyeball; and to associate this motion of the 
eyeball with the winking motions of the e 3 'elids ; to establish 
a relation between the eye and the extended respiratory sy¬ 
stem : all tending to the security or preservation of the organ 
itself. 


Of the voluntary Nerves. 

** The voluntary nerves of the eye are the third and sixth. 
The third nerve arises from the crus cerebri, that track of 
medulla^ matter which gives off all the nerves purely of vo¬ 
lition. It is given to the muscles of the eye generally, and to 
no part but muscles. For these re&sons we retain the name 

motor 
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motor octdiy given by Wi}]^ although h.is reasons for calling 
it so were fanciful and unsatisfactory. The fifth nerve, by its 
oplithahnic division, gives branches to the muscles of the eye, 
but not so profusely as to the surrounding parts; and not more 
than sufficient to give them sensibility in the degree possessed 
by muscular substance generally. Since the branches of this 
fifth nerve, transmitted to tlie muscles of the eyelids and fore¬ 
head, do not minister in any degree to muscular action there, 
it would be unwarrantable to suppose that they served the 
purpose of giving action to the muscles within the orbit. For 
these reasons, I conceive the third nerve to be that which 
gives volition to the muscles of the ej^e, and that it is, of all 
the nerves of the body, tlie most perfectly and directly under 
the power of the will. 

sixth 7ierve is called abdncens, and mot07*externus. With 
regard to its origin and distribution, tliere is no obscurity in 
this nerve; it arises from the same track of medullary matter 
which gives rise to the motor nerves, and it is distributed to 
a voluntary muscle, the rectus extemus. In this respect it is 
like a subdivision of the third, and without doubt it is a vo¬ 
luntary nerve; but there is a circumstance in its connexion 
which I cannot explain. It receives a gross branch from the 
great visceral nerve called Sympathetic. This nerve, ascend¬ 
ing through the base of the skull, unites with the sixth nerve 
as it is entering the orbit. Some having proceeded so far, 
would be inclined to call this an accidental connexion, and so 
leave it; but similar investigations, for many years, have 
brought me to the conviction that there is no accident in an 
animal body; and Comparative Anatomy proves this to be a 
regular established relation. 

“ To return to the consideration of these nerves of volition 
os they regard the eye, we may affirm, that although they 
want sensibility in the common acceptation of the term, they 
no doubt furnish the mind with the rudiments of certain sen¬ 
sations, and so far resemble the nerves of the senses* From 
experiments narrated in the first part of this paper, it appears, 
that we are sensible to the degree of agency exercised by the 
voluntary muscles of the eye. These nerves, the third and 
sixth, although they receive no external impression, are ne¬ 
vertheless agents which give rise to the perceptions of place 
or relation, m aid of that sensibility enjoyed by the optic nerve 
and retina. 


“ I hope I have now unravelled the intricacy of the nerves of 
the head, and have correctly assigned to each nerve its pro¬ 
per office. In our books of Anatomy, the nerves arc num¬ 
bered 
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bered according to the method of Willis, an arrangement 
which was made in ignorance of the distinct functions of the 
nerves, and merely in correspondence with the order of suc¬ 
cession in which they appear on dissection. 

“The first nerve is provided with a sensibility to effluvia, and 
is pro|^rly called olfactory nerve. 

“ The second is the optic nerve, and all impressions upon it 
excite only sensations of light. 

“The tliird nerve goes to the muscles of the eye solely, and 
is a volimtaiy nerve by which the eye is directed to objects. 

“The fourth nerve performs the insensible traversing mo¬ 
tions of the eyeball. It combines the motions of the eyeball 
and CTelids, and connects the eye with the respiratory system. 

“The fifth is the universal nerve of sensation to the head and 
face, to the skin, to the surfaces of the e3'e, the cavities of tlie 
nose, tlie mouth, and tongue*. 

“ The sixth nerve is a muscular and voluntary nerve of the 
eye. 

“ The seventh is the auditory nerve, and the division of it, 
called portio dura, is the motor nerve of tlie face and eyelids, 
and the respiratory nerve, and that on which the expression 
of the face depends. 

“The eighth and the accessory nerve are respiratorj' nerves. 

“The ninth nerve is the motor of the tongue. 

“The tenth is the first of the spinal nerves; it has a double 
root and a double office; it is both a muscular and a sensitive 
nerve. 

“Had I taken the nerves of any other complex organ ratlier 
than of the eye, I should have had an easier task. If I had 
taken the nerves of the tongue, I should have been able to 
prove by experiment, and in a manner the most direct, that 
the three nerves belong to three distinct functions, and stand 
related to three different classes of parts. I could have shown 
that taste and sensibility belong to the office of the fifth nerve, 
voluntary motion to the ninth, and deglutition to the glosso¬ 
pharyngeal nerve of the tongue. 

“In concluding these papers, I hope I may be permitted to 

• In this view of the fifth nerve,! have not touched upon its resemblance 
to the "spinal nerves. But if wc had ascended from the consideration of the 
spinal nerves to the nerves of the head, we should then have seen that the 
fifth was the spiniil nerve of the head; that it had a ganglion at its root, a 
double origin, and from its power over the muscles of the jaws and masti- 
catien, that it was a double nerve in fanction, being that nerve which be¬ 
stows sensibility, at the same time that it sends branches to the original 
muscles; that is to say, to that class of muscles which are common to ani¬ 
mals in every gradation. In all these respects it resembles the spinal nerves.’* 

offer 



on the Strwt%4re^ Distributioriy and Functions of the Nerves, 44*7 

offer a few words in favour of anatomy, as a means better 
adapted for discovery than experiment. The question lies 
between observation and experiment, and it may be illustrated 
by astronomy and chemistry. In the first, tlie objects being 
beyond the influence of man, he makes observations, not ex¬ 
periments ; andHhe science at length attains a state of perfec¬ 
tion which raises our estimate of the human intellect. In the 
latter, for the most part, the subjects lie out of the sphere of 
mutual influence; they must be brought together by artifice, 
and chemistry becomes a science of experiment. But anato¬ 
my is more allied to the former than to the latter science, in 
as much as things are obvious to the eyes. In the animal 
body the parts present tllstinct textures, and are laid in a na¬ 
tural and pcHect order ; it is necessary only to trace the tubes 
or to observe the symmetrical order of the nervous cords, in 
order to discover their respective uses: the motions, M'hether 
of the solid or fluid parts, are so regular and uiiifbrni, that the 
whole offers a subject for observation and induction. Ana- 
tomj^ is already looked upon with prejudice by the thoughtless 
and ignorant: let not its jirofessors unnecessarily incur the 
censures of the humane. Experiments have never been the 
means of discovery ; and a survey of what has been attemjited 
of late years in physiology, will piove that tlie opening of 
living animals has dtaie more to perjieluate error, than to con¬ 
firm the just views taken from the study of anatomy and na¬ 
tural motions. 

In a foreign review of my former papers, the results have 
been considered as a further proof in favour of experiments. 
They are, on the contrary, deductions from anatomy; and I 
have had recourse to experiments, not to form my own opi¬ 
nions, but to impress them upon others. It must he my apo- 
logy, that my utmost efforts of jiersiiasion were lost, while I 
urged my statement on the grounds of anatomy. I have made 
few experiments; they have been simple, and easily perJbnn- 
ed; and I hope are decisive. 

“ If we turn to the opinions which have been entertained on 
the subject of the brain and nerves, wo find onetheoiy tohave 
prevailed from the Greek authors to the time of Willis, and 
to have descended from him with little alteration, to modern 
writers. The brain has been su])posed to secrete and supply 
a nervous fluid, and the nerves to be the conduit pipes for its 
conveyance- In every ago the brain has been considered a com¬ 
mon sensorium, and all the nerves to be capable of conveying 
sensation, unless when they had ganglia. If ganglia intervened, 
then the nerves were said to be cut off from the brain ; anti 
those so distinguished were called vital nerves, neither serving 
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the purpose of governing the muscles, nor of conveying sen¬ 
sation. With all this apparent simplicity of doctrine, there 
never has been presented such a crude heap of errors, in the 
histo^ of any department of science, 

“ These notions were obviously founded on the mistake, that 
the same nerve served diflerent purposes, anti that a fluid 
moved in the same tube outwards to stimulate the muscles, 
and inwards to convey sensation of external impressions. So 
inconsistent are those opinions with the structure of tlie frame, 
that tlie simplest dissection proves them false. 

‘‘ So far is it from being true that ganglia cut off sensation, 
that I have ascertained, and proved by experiment, that all 
the nerves, without a single exception, which bestow sensibility 
from the top of the head to the toe, have ganglia on their 
roots ; and those which have no ganglia are not nerves of sen¬ 
sation, but are for the purpose of ordering the muscular frame. 

The hypothesis, that tlie nervous fluid streams out from the 
great oflicina along the nerves, has had an unfortunate in¬ 
fluence in directing tlie labours of the experimentalists. During 
the last age it kept the pupils of Haller eiigageil in intjuiries 
regarding the influence of the nerves: ile nuiritione imprimis 
Hfi'vosa : and dc nervorum in artviias impa io; and the interest 
of this question has not subsided, but, on the contrary, has in¬ 
creased among us. 

This notion of a fluid moving backwards and forwards in 
the tubes of the nerves, ctjually adapted to ))roduce motion 
and sensation, has per}>etuated the error, that the iliflerent 
nerves of sensation are appropriated to their ullices by the tex¬ 
ture of their extremities, that there exists a certain relation 
between the softness of the nervous extremities, and the na¬ 
ture of the bodies which produce an impression on them.” 
On the contrary, every nerve of sense is limited in its exercise 
and can minister to certain perceptions only. Whatever may 
be the nature of the impulse communicated to a nerve, pres¬ 
sure, vibration, heat, electricity, the perception excited in llie 
mind will have reference to the organ exercised, not to tlie 
impression made upon it. Fire will not give the sensation of 
heat to any nerve but that appropriated to the surface. How¬ 
ever delicate the retina be, it does not feel like the skin. 
The point wdiich pricks the skin being thrust against the re¬ 
tina, will cause a spark of fire or a flash of liglit. The tongue 
enjoys tw'o senses, touch and taste; but by selecting the ex¬ 
tremity of a particular nerve, or what is the same thing, a 
particular papilla, we can exercise either the one or the other 
sense separately. If we press a needle against a nerve of 
tuucl>, we shall feel the sharpness, and know the part of the 

tongue 



on the Sirneiui e^ DittrihuHon^ and 1^4firNvm of 'the N^ye^, 449 

tongue in Contact with the point; but if we touch a Mtte 6( 
tastP) wte ^>hall have no perception Of form or'dF place, we'«9i»ff 
experi«ice a metallic taste. ' 

“ The innovalionb of the celebrated continental authority 
Bichat, did not bring us a step nearer the truth. When he 
at once threw off respect for his contemporaries, and for the 
anthoritj' of those whtj had preceded hhn, he equally di^re^ 
garded the focts of anatom}". There may be 'merit in taking 
new views of a subject; but Bichat was continually holding a 
thing up by the wrong end, and presenting it in an aspect so 
singular, as to puzzle any one to say whether or nOt il was 
that with which he had been long familiar; accordingly, what 
had been termed the sympathetic system of nerves, Tie called 
the ganglionic system; although they are not more distin¬ 
guishable by ganglia than the other nerves, upon which in¬ 
deed the ganglia arc remarkable for their size, number, and 
regularity- These ganglia must not be thrown out of the 
system altogether, merely because they are contained withil< 
the skull and vertebrae, \\liicli circumstance should rather 
mark their importance. 

Bichat persuaded himscll that his ganglionic system was 
isolated, and a thing by itself; when, on the contrary, the 
connexions of this part of the nervous system are universal. 
The wide spreading fifth pair, and the thirty spinal nerves, 
give large and Conspicuous roots to (his system. It exhibits 
a tivsue extending universally. 

It was a still more unfortunate mistake of this ingenious 
physiologist, to suppose the sympathetic nerve to be the same 
with that, W'hich in the lower animals (the vermes), is seen 
coursing from one extremity of the body to the other- In the 
leech, or worm, those nerves produce union and concatenation 
of all the voluntary motions, and bestow sensibility as well as 
motion; yet he saw in the sympathetic system of the human 
body", only the deve]oj>enient of the same system of nerves, 
although he was aware that in man the sympathetic nerve be¬ 
stowed neither sensibility nor the power of motion, 

Bichat announced his system with a popular eloquence, 
which had a very remarkable influence over Europe. Phy- 
<dologists yielding to him, mistook the importance of the several 
parts of Ine nervous system ; and even the multiplied expe¬ 
riments of Le Gallois failed to convince them of the nature 
of the ^inal marrow. 

The experiments of M. Le Gallois were of the rudest kind 

E ossible. The spinal marrow was cut across, or destroyed, 
y passing skewers into the spinal canal, and the effects were 
observed; as if the spinal marrow were a simple body. Where- 
Vol. 64. No. S20. Dec, 1824. 3 L as, 
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as, by sucli destruction of its substance, the original ganglia, 
-whicn Ibnn a series along the spine, must have been hurt t 
the ti'ack of nervous matter which gives rise to the nerves of 
sensation: that also which gives roots to the nerves of volun¬ 
tary motion; and the lateral column connected with the of¬ 
fices of respiration, must all have been destroyetl by such coarse 
exjKTiments. It cannot surprise us that the results were ob- 
senre and contradictory. 

** But the most extravagant departure from all the legitimate 
modes of I'easoning, although still under the colour of anato> 
mical investigation, is the system of Dr. Gall. It is sufficient 
to say, that without comprehending the grand divisions of the 
nervous system, without a notion of the distinct properties of 
the individual nerves, or having made any distinction of the co¬ 
lumns of the spinal marrow, without even having ascertained 
the difference of cerebrum and cerebellum, Gall proceeded to 
describe the brain as composed of many particular and inde¬ 
pendent organs, and to assign to each the residence of some 
special faculty. 

“ When the popularity of these doctrines is considered, it 
may easily be conceived how difficult it has been, during their 
successive importations, to keep my pupils to the examples of 
our own great countrymen. Surely it is time that the schools 
of this kingdom should be distinguished from those of France. 
Let physiolc^ists of that country borrow from us, and follow 
up our opinions by experiments*, but let us continue to build 
tiiat structure which has been commenced in the labours of 
the Monros and Hunters. 

** The whole history of medical literative proves, that no so¬ 
lid or permanent advantage is to be gained, eitlier to medical 
or general science, by physiological experiments unconneebad 
witn anatomy. To disregard we anatomy of the nervous 
stem, or to take it in the gross; to make a new science 
and influenced by a false analogy to call it a fluid; to attenmt 
to direct it along a cord or a wire, is to transgress all tne 
rules of philosophical inquiry, and must be attended witb the 
rapid decline of anatomical studies. They will be considered 
as imposing restraints on genius, or be rejected as useless; 
and with them pathology, and all that is most necessary to 
medical science, will fall into disuse. 

• “ See the experiments of M. Magendic on tlie distinctions in the foots 
of tlw nerves ” 
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LXXIX. On some Exti'aordinat y hicomiUeficies in the 
wich Obset'vations Jbr 1821. By S« Lee, Esq^ 


To the Editois qfihc Philosophical Magazine afid Jonrnal. 

Gendcinen, 

TN my letter of the 24th November last, I pointed out some 
extraordiiKiry incoiibistencios in the Greenwich ubserva* 
tiems for 1821. I now procee<l to notice some others of a 
different description, and which for the reasons already given, 
I have arranged in three separate a^lditional classes. 

Class IV. exhibits a coin|mrative view of the intervals of time 
between the meridian passages of certain stars, as observed 
on the same night, with the transit instrument and the mural 
circle. 

Class V. contains the north polar distances of y Draconis^^ 
and some other remarkable stars, taken out of the observa¬ 
tions with the mural circle, from readings with two and with 


SIX microscopes. 

Class VI. gives the intervals of time between the passage of 
some of tlie principal fixed stars, by the wires of the transit 
instrument, as observed on different nights. 

With respect to the three first classes, little more can be 
said than that they prove extreme carelessness in the observer, 
the transcriber, or the computer; for, as I have already stated, 
th^ are not the faults of the printer. 

Tlie fourth class show that proper care has not been taken 
to bring the plane of the mural circle truly into the plane of 
the meridian. It may be alleged, that a small deviation 
therefrom does not, in most cases, occasion any considerable 
error in the north polar distances: but it must also be ad¬ 
mitted, that such want of adjustment, however insignificant 
its efiect, ought not to be allowed to remain in one of the prin¬ 
cipal instruments of tlie Royal Observatory at Greenwich. 

It is very remarkable that so few transits should have been 
taken with the Circle, and that the stars observed should be so 
ill adapted to the purpose of ascertaining the correctness of' 
its position. Indeed, it is hardly possible to imagine a more 
injudicious selection. 

The observations which form the fifth class were extracted 


for the purpose of ascertaining the stability of the Circle. 

A very slight comparison of these extracts with one an¬ 
other, will convince any one (supposing the observations to 
have been carefully made and accurately recorded) that the 
instrument must be extremely unsteady. 

Such extravagant variations of noilh polar distance fioin 

L 2 one 
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one night to another, frequently in direct opposition to what 
might nave been expected from refraction, aberration, or nu¬ 
tation, and so capricious as to defy even a southern motion to 
explain—ought to have attracted the attention oftlie observer, 
and instantly led to a suspicion of something wrong : but full 
eight months were sulfered to elapse before any notice was 
taxen of dieni. Such a lamentable ignorance of the state of 
the instrument could never have existetl lor a single day, had 
the Circle been provided with a plumb-line or a level, or had 
the zenith sector been eni})loyed in conjunction with it, for 
ascertaining its line of colliniation. 

The sixth class consists of observations of the passage of 
certain remarkable iixed stars, by the w ires of the justly cele-^ 
hi*ated ten-feet transit instrument, and are intended to show 
the degree of confidence due to an obsei‘\tUii)n by any single 
wire. A comparison of the observations of the same star on 
different nights, plainly show's that the Clrccnwich transits are 
liable to errors which one would hardly expect to liiul in obser¬ 
vations with an instrunieut of only as nuiuy nuhr$ tbcal length. 

The observations of transits with the mural circle appear 
to be noted down w ith a very culj)uble degree of negligence; 
as a proof of which, it is only necessary to cite a few exam¬ 
ples from the Observations of just published.—On ^ Jid 
of June, Castor passed the meridian instead oiProcyon, On*? 
20th of July, Arctuim is made to pass the meridian twice in 
the space of little more than two hours On © 2Sth of July, 
ajiassed the meridian of the Circle-room about CM™ 
before it passed the meridian of the Transit-room ; and $ 
SOth of July, in the Transit-room a Cen once passed the me¬ 
ridian 8'“ 21* before a Serpentis^ but in the Circle-room not 
till 1™ 38^ after that star. 

The intervals between die transits oi' a lAfra' and CVz- 
pricorni in tlie Circle observations tor the same }ear, fre- 
quentlj" differ more than 2^' from the trm* interval: which (if 
uiese observations are to be relieil on) show that in 1822 that 
mstrument was still more out of the meridian than in 1821. 

During the whole of the year 1821, only sixteen eclipses of 
Jupiter^s satellites were observed at Greenwich; though no 
less than eighteen were observed in the last five months alone 
by Mr. Beaufoy nt Bushy, No occultiitions of the stars by 
the moon are to ho found. The occuIUition of the Pleiades 
by the moon on the 13th of October is not noticed, though 
observed at Bushy; anti the weather seems to have been fa¬ 
vourable, tor the transit of cc Pegasi, which took place on that 
night about a quarter of an hour ^forc the occultation, was 
observed at Greenwich. 


The 
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The eomet also which was observed by Dr. Burney <|t 
Gosport, on the evening of the 24th of February, and on se¬ 
veral evenings after, appears to have been overlooked. 

It seems to be the practice at Greenwich (for sik nights in 
a week at least) to cease observing yj ow midnight io sun^rise. 
For it would be difficult to prove from tlte observations of 
1821, that either the astronomer or any of his assistsints 
quitted tlieir warm beds much more than about 40 nights 
out of 365, for the purpose of making an observation. 

There is no institution in the world so amply endowed in 
every resjx^ct as the Iloyal Observatory at Greenwich. It 
was a favourite object with the lute king; and the truly royal 
munificence of its present patron must l>e acknowledged with 
gratitude by every sincere friend to astronomy. Provided with 
no less than four assistants, wliose salaries, added to his own, 
amount to upwards of V200f. n-year,—surely the Astronomer 
Royal might appropriate a rather larger portion of the night 
to the cultivation oi'thc science over which he is appointca to 
preside, with so many advantages aiul encouragements. In¬ 
struments and books luive been furnished here in abundance, 
without the least regard to expense, and everj^ accommoda¬ 
tion that private comfort can require, granted without reserve. 

I am, gentlemen, j^ours, &c. 

London Dir. 20, 1824. STEPHEN LeE- 


Class \X. 

Mcrid. Pass, h) Transit, 
II. M. s, 

S Feb. 5, AUIebardij 4 M.) 20*84 

Capella 5 S 10*74 

Internals O 37 40*00 


By Circle. 

H. M. S. 

4 26 6*00 
6 2 54*60 


0 37 48*30 


d Feb. 6, Capella 5 3 10-74_^. .. 6 2 34-30 

9_7, - 5 3 10*20 3 2 34*00"^ 

'Jlierefore the rates ol* the two clocks were so nearly alike 
that no allowance need be made on that account. But the 
interval between tlie passage oi' Aldeburan and Capvlla is l*-4 
of time greater by the transit than by tlie circle. 

11. M. S. H. M. S. 

9 Sept. 7, a Lyrsc 18 30 40 68 18 30 22-00 

aAipiihr 19 41 31*72 19 41 34*50 


InteiA'als 1 11 11*04 


1 11 J2*60 


Sept. 6, flt A(|nil® 10 41 52*30 f)** 5 c 
9_7, - 10 41 51‘72'* 


19 41 34*50 
19 41 34 50 ^ '' 

Therefore 
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Therefore allowing 0**03 for the diiforent rates of the clocks, 
the interval between the passage of a Lyra: and a AquxUe is 
l>-43 of tiBie less by the transit tlian by the circle. 

Class V. 

1. N.P.D. of Polaris above tlie Pole. 


9 July 27, 
9 August 3, 
h - 4, 


With 2 Microscopes. With 6 Microscopes. 


o i « 

1 39 210 

I 39 12-9 

1 39 15*6 


— 8"-1 
+ 2-7 


o , // 

I 39 20-6 
\ 39 12*8 
1 39 13-8 


— 

+ l -0 


2. N.P.D. of Polaris below llie Pole. 


J July 31, 
b August 4, 


358 21 49-9 
368 21 44-2 


— 5"-7 


35S 21 49-2 
3.S8 21 44 1 


- r^s 


3. N.P.D. of Capella. 


b July 28, 
9 August 3, 


o f 

44 11 


30-5 


44 11 24-9 


— 6'' fi 


o 

44 


it 

28-4 


11 

44 II 22-9 




Jauuary 29, 

^ - 31, 


9 January 19, 

e- 

^ February 2, 


0 - 4, 

b July 28, 

^ August ], 

9-3, 

b-4, 

O-5, 


4. N.P.D. of /3 '^raiui. 


61 32 33M fi'l 32 31-7 ..... 

61 32 33-9“*“ t:i 32 31*7 


5. 


N.P.D. y Draconis. 


o / 

38 29 
38 20 
38 28 
38 28 
38 29 
38 28 
38 28 
38 28 
38 28 


22-5 ^ 
26-1^ . 1 . 


23-9 
28*9 
0-9 
47 5 
64-4 
54*7 


— 1 

+0 

—0 
+0 
+ 0 


0 

3 


2 

O 


6.6-0 


+ 0 


13-4 
6 9 
O 3 
O 3 


o / // 

38 29 21-7 
38 28 26-2 
38 28 26-4 
38 28 27 7 
38 28 58-6 
38 28 47-5 
38 28 62-9 
38 28 64-4 
38 28 52-7 


—0' 66 " 5 
+ 0 O 2 
+ 0 2 3 

—0 ll-I 
+ 0 5 4 

+ 0 1 5 

—0 17 


6. N.P.D. A Lynn. 


b July 28, 
9 August 3, 


0 January 28, 
« - 31, 


51 22 15-4 
51 22 8-5 


- 6''-9 


o / // 

51 22 14-6 
51 22 6-9 


— 7"-7 


7. N.P.D. u Cygni. 


45 21 8-3 45 21 lO'S 

45 21 15-0^^ ^ 45 21 148^^ ^ 


Clans 
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Class VI. 


Passage by the Wires of the Transit Instrument. 




1. Aldebaran 

m 





s. 

s. 

s. 

s. 

h 

Fc'briiary 6 , 

4%'5 2-0 

20-9 

39 8 

59-0 



19-5 18*9 

18*9 

19-2 


% 

-- 8 , 

41-8 0-4 

19-7 

39-2 

58-2 



18-6 19*3 

19*5 

19*0 




2. Capella. 




c 

February 5, 

18-5 44-5 

10-9 

37-2 

3*5 



2 C 0 26-4 

26*3 

26*3 



-7, 

17-5 43-6 

10-4 

41*5 

3-0 



26 1 26*8 

3M 

21*3 



-13. 

14“6 41‘4 

7-6 

33-6 

0-0 



26-8 26*2 

26-0 

26-4 




3. Sirius. 




11 

Feliriiary S, 

18*2 37-3 

56*5 

15-5 

14-5 



191 19*2 

190 

590 


<r 

- 19. 

14(> 341 

53-2 

12-3 

31-2 



19*5 19*1 

19*1 

18*9 




4. Castor. 




•? 

Marcli 14, 

51 1 12-5 

34-5 

55-7 

17-5 



21-4 22*0 

21*2 

21*8 


o April S, 

65*5 17*8 

39-0 

0-6 

22-1 



22*3 21-2 

210 

21*5 




5. Procyon. 




% February 15, 

57-7 16-0 

34-3 

52-6 

10-3 



18*3 18*3 

18-3 

17-7 


<r 

- 19. 

56-6 15-2 

33-5 

51-8 

10-4 



18-6 18-3 

18*3 

18.6 


9 

March 15> 

41-3 0-3 

]8'3 

37-2 

55-4 



190 180 

18-9 

18*2 


9 

30, 

29-0 48-6 

8-5 

27-3 

45-7 



19-6 19-9 

18*8 

18-4 




6. ct Aquarii. 




9 

October 31, 

59*2 17*8 

36-3 

59-6 

13-2 



18-6 18-5 

23*3 

13*6 



November 6 , 

58-5 16-5 

35-2 

53-5 

11-9 



180 18-7 

18'3 

184 


9 

-23, 

54-2 12*8 

30*9 

49*3 

77 



18*6 18-1 

18-4 

18*4 
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LXXX. Upon ike Spstern of Vegetable Physiology of M. 
Aub£AT DU Petit Thouars: jw Sir Jas. Edw. 

Smith. By J. Lindley, Esq. F.L.S. 8^c. 8^c, 


To the Editors of the Philosophical Magazine and Journal* 
Gentlemen, 

'V^HEN I communicated to you in August last, an abstract 
** of the opinions upon Vegetable I^ysiology of M. du 
Petit Thouars, I at the same time expressed a hope that that 
remarkable theory would attract attention in this country. 
Little, however, did I anticipate the honour of a reply from 
the distinguished President of the Linnean Society, and still 
less did I suspect that my plain and inoffensive statement w^ould 
have caused uneasiness where I should most have desired ap¬ 
probation. 

Much as is due to courtesy, to personal respect, to rank, 
and to scientific reputation, yet I feel that more is due to the 
interests of science, and that those intei’csts would be compro¬ 
mised by a silent acqiiiesceiicc on my })art, in the accuracy of 
the statements of your learned corn spondent. 

To his first statement,that no comparison has been made by 
me between the opinions of M. du Petit Thouars and those of 
other eminent botanists, I beg to answer; that 1 did not pro¬ 
pose to institute a comparison between certain systems of ve¬ 
getable physiologj, bnttiiat I luowedly confined myself to the 
simple statement of paiticular opinions of an original cha¬ 
racter, without reference to any other ojiinious whatsoever; that 
if 1 had attempted to compare one theory with another theory, 
or one discovery with another dIsco\ery, I should have neces¬ 
sarily been obliged to consider such opinions only as are ori¬ 
ginal ; and that, therelbre, an examination of those contained 
in Sir James Smith's excellent introduetton io Botany would 
have been rendered superfluous, by a previous consideration of 
the works of the writers liom whom they have been judi¬ 
ciously adopted. 

The intimation tliat M. du Petit Thouars’ opinions are not 
peculiar to himself, can have arisen only from the circumstance 
that the President of the Linnean Society has not ever seen any 
of the works of one of the most acute iihysiologists of our time. 
The unvarying candour of Sir James Sniitli having induced him 
to make this avowal, I can only lament that he should have been 
prevented by such a cause from acquiring that degree of informa¬ 
tion upon the subject of my letter which was indispensible to him 
before forming an opinion upon it. In this place, and within 
the limits necessarily prescribed to communications of the pre¬ 
sent 
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sent nature, it would bo inn)ossib]o to outer into a minute dis¬ 
cussion ol tlic accuracy ofSir Jiuiies Sinilh’sstutement,—that his 
publislied ojnnions, and those of M. du Petit ^Jliouars arc the 
same. Forlunalely, liovw'vcr, sueli a measure is unnecessary;for 
1 have reason to think that when Sir James Smiih is informed 
that all the Linnean botanists, and many even of those who 
ju'olcss Ollier things in Fnuiec^, the Thouins, Letehures, Fe- 
huriers, Ponioauds, and otiier c<jually celebrated men, are 
violently opposed to M, du Petit 'I'hoiiais, Jie will consider 
wJiclher he may not have been too hasty in identilying himself 
with the heterodox ojunions ofiny liieiid. 

J'o the latter jiart ol’ Sir James Sinilli’s letter I do not feci 
it necessary to rtpl^. ''JJie comjilaiiit that I had cAcrlooked 
in the }>refaee to UJ^ little translation of the late M. Kichard’s 
admirable treatise iijion fruits and seeds, all that the Linneau 
school ol'botany had Ikhmi doing fur ihii ty years before, must 
li.ne arise n out ol a iniscoiieeption of iny nu ailing, or from 
some ambiguity of expression on my pail. I ‘-aid that with 
lei’ei'ence to 1 he siil)jei*t <)i'the w oi K in C|Ue-.lion, tlhil i , of fruits 
and seeiF, nothing had bet*n <lone in the form t/f aii elemen¬ 
tary work. I'or tile truth oi’such a slalemeiit, I a}>]jeal to the 
woild, 

T am. gentlemen, \onr oliedlent serxant, 
rdrnh.ini (>1 (‘(‘D, N()\. I, ISjt. JoilN laXDLEY, 


FXXXl. \(jO(ts i K >}>('( hn^ Tit)o/xs* 

i O 
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n^iiF r leoliigical Socictx Im'^ just published a 1 Inlf-volume 
^ of'rraiisactioiis, bem‘»' P.irl 11. of \'olume 1. of the Sc- 
etmd Series. It lonlaius the following papers; 

Ntites on the deogiapliy and (^ieolog\ of Lake Huron; by 
Jtilui J.liigdn', M. 1).—< )bser\ ationson llu^ South-western Coal 
District ol England; In the Kev. Ibicklaiul, and the Kev. 
\V. I), Con^beare.—Cicological Obsei vations oii Part t>fGlou- 
cesterdiire and Somei’setsliire; by ''rhomas Weaver, Ks(|.— 
I'Xtvacts from a jiaper entitled, “ llemarks on the Strata at 
Stincheombe near Durslt^y, in Cllom i stt rsliireby George 
C’umberraiul, Esej.—On the Crag Strata at Bramerton, near 
Norwich; by RieJuird Taylor, Es(j. of Norwich.—On the 
Alluvial Strata and on the Chalk ol' Norfolk and Suffolk, and 
on the Fcissils by wliich they are accompanied; by Richard 
'Paylor, Escj. of SJorwich.—C)ii the Strata observed in boring 
at MiUlenhall, Suffolk: extracted from a letter addressed to 
Vok 64. No. S2(). Ihc. 1824. 3 M W. Somer- 
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\V. Somerville, M.D.; by Sir Henry Banbury, Bart.—On 
the Discovery of an almost perfect Skeleton of the Plesiosaurus; 
by the Rev. W. D. Conybeare.—Notice on the Megalosaurus 
or great Fossil Lizard of Stonesfield; by the Ilev. W. Buck- 
land.—On the Geology and Topography of the Island of Su¬ 
matra, and some of the adjacent Islands ; by the late William 
Jack, M.D.—Geological Observations made on a Vt)yage from 
Bengal to Siam and Cochin China; b) J. Crawford, Esq.— 
Notes made in the Course of a \"oyage from Bombay to 
Busliire in the Persian Gulf; by J. B. Fraser, Esej.— An Ac¬ 
count of some Effects of the late Earthquakes in Chili: ex¬ 
tracted from a letter to Henry Warburton, Esej,; by Mrs. 
Maria Graham. — Account of some '^renaces, or ancient 
Beaches, in the Isle (»f Jura; by C^apt. Vetch, 1C E,—With 
various otiier papers and notices; llic whoh* illustrated by 
2.5 Plates, Maps and Sections, manj of tluin coloi;red. 


The Second I^irt of the Fust Voliinu' of'The Memoirs of 
the Astronomical Society has just been })ublis]R*d, and tlie 
fidlowing are its coiiLenls: 

Observations on the Collimation Adjustment of a Transit 
Instrument; together with sonu‘ Arguments in favour of cer¬ 
tain Circumpolar Stars being adde<l to our slandanl Catalogue, 
to facilitate a rigorous and frequeiil Examination of the Posi¬ 
tion t)l* the Instrument w'itli regard to the ]\Iej*i(haii, and of 
the Altitude of the Pole, relati\e to the ()bser\er's Station. 
By James Soutli, Es(|.--J’abl<*‘‘ of the Seinidianu ler of the 
Moon in Time, &c. By William Lambert, Esq,— Observa¬ 
tions of the Planets during tJie Pciiod of tlieir ^especti^e Op¬ 
positions in i82(), 1821, and 1 ; witli the f'ompiitation of 

their Geocentric Longitudes and LatnuiUs, by means of tlic 
assumed Parallax thciein mentioned, and ot Ins own Tables 
of Rci’raetion. By S. Groornbridgt^, Esq.—On llu* '^J'riangii- 
lation of the Cape of Good Hope. By Captain G, Everest.— 
The Right Ascension and Declination of the Comet of Ja¬ 
nuary 1821. By J. N. Nicollet. —On the CWreetion of the 
Transit Instrument. By J, J. Littrow'.—On the Aberration 
of Light. B\ Benjamin GonqierU, Esq.— On the Measure¬ 
ment of Altitiules by the Barometer. By Professor Littrow. 
—A Note respecting the Application ol‘ Machinery to the 
Calculation of Astronomical Tables. By Charles Babh^c, 
Esq.—Observations on the Application of Machinery to the 
Computation of Mathematical Tables- By Charles Babbage, 
Esq.—On some new Tables for determining the Time, by 
means of Altitudes taken near the Prime Vertical. By Francis 
Baily, Esq.— On a new Method of computing Occultations of 

the 
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the Fixed Strtr&. By J. F. W, Ilerscliel, E^cj.—"^rhe Resulu 
of Computations relative to the Parallax of a from Ob¬ 

servations made witli tlu' CSreenwicli Mural C’irclo. By the 
Rev. Dr. Brinkley.— On the Difierciices of Decimation of 
certain Stars, according to diflerent Astronomers ; and on Re¬ 
fraction, &c. Exlractetl from a Letter of M. J. J. Littrow'. 
— On the 'Dieory of Astronomical Instruments. By Benja¬ 
min Gompert/, Esq.— On the Theory of Astrojiomical In¬ 
strument:). By Benjamin Gompert/, Esq.— A Siqjplemcnt 
to the Tlieory of Astronomical instrumcnls; beiny the Equa¬ 
tion of the Reflecting liistrinnent. By Benjamin tiompertz, 
Esq.— On the Mercurial Compensation IVnduluin. By 
Francis Baily, Esep—Siibsitliary Tables for facilitating the 
Computation of Annual Tables of the apparent places of Forty- 
six prin(‘ipal Fised Stars, conqiuted by order of the Council of 
this SocietN ; to mIik Ii is j)refi\ed a Statement of the Formula; 
employed, and Elements adopt<‘tl in their Construction. Drawn 
up by J. 1 . \V. I lerschel, — Reports of the Council to the 
Thirtl and I\)urlh Ammal Mretings.—Prize Questions ; Ad¬ 
dresses of the President : I^isl of‘ Presents, K'c. Sec. 


LXXXII. ProcrciUfi^i> of Ijcanicd Sovieties. 

IIO\Al SOtll'I'V. 

IF \iuii\ersary Meeting ol this Society was lield as usual 
on Si. Andrew's Day, No\ember 30, 

The illustrious Ih-esident, after announcing tlie additions 
made to the number of members of the Society in the last 
year, aiul stating the tleaths that had taken })lace, referred 
to the Baron Mas(‘res, as the oiilv scientific author and con- 
tribulor lo the '^JVansactious wliose loss he had to announce: 
he paid a Iiandsome tribute of respect to the deep mathe¬ 
matical knowledge and disintcresteil love and patronage of 
science of this learned Judgi.' ; W'ho published many important 
algebraic woiks at liis own cxjjcnse, and enabled other per¬ 
sons to bring forward publications whicli without his protec¬ 
tion would never have seen the light. lie then proceeded 
lo announce tlie award of tlie modal on Sir Godfrey Copl^^’s 
donation; wdiich the Council has bestowed on the Rev. Dr, 
Brinkley, President of the Royal Irish Academy, for his va¬ 
rious coimnunicalions to the Royal Society. 

Some Iversons who have not closely followed the usages 
of the Cknir.cil may be surprised,” said the learned President, 
that in tw^o successive years this token of the respect of the 
Society shouhl have been given Ibr labours in the same sci- 
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ence, particularly when no great discoveries have resulted 
from them: but where a prize is to be given annuallv, wliich 
is one of the conditions of the donation, it cannot always be 
bestowed for grand and brilliant results; and no branch of 
human knowledge more demands encouragement than astro¬ 
nomy: for, having arrived almost at a mature state, it offers, 
perhaps, fewer objects of new' intjuirj'^ than any other science, 
and improvements can be made in it only by the greatest de¬ 
licacy of observation, by great labour, and that at a time 
which is usually devoted to repose, and often with a sacrifice 
of health. The astronomer requires not days or nights only, 
but months or years for his results, and demands all the sym¬ 
pathy and all the attentions and kind feelings of his bretliren 
in science.” 

The learned President paid some high compliments to Dr. 
Brinkley, dwelt upon his profound mathematical knowledge, 
the most essential quality of an accomplished astronomer; 
upon his accuracy, acuteness, and minute s])iril of observation ; 
and upon the strength oi' liis reasonings, and the candour 
and justice of his philosopliical views. ‘‘You know, gentle¬ 
men,” he said, “tliat Dr. Brinkley and the Astronomer-royal 
are at issue u})on two great points of astronomy:—one affirm¬ 
ing, the other ckmying, a sensible parallax td'some of the fixed 
stars. One denying, tlie other affirming, a southern motion 
of a considerable part of the sidereal system. Hie Council 
of the Royal Society,” observed the President, “did not, by 
their vote of tlie medal to Mr. Pond last year, mean to fle- 
cide on the evidence on these subjects, or to give an opinion 
on these obscure and difficult questions in astroiioiny, depend- 
ing upon such nice observations. They make the same reser¬ 
vation this year; founding their awaid upon the great and ge¬ 
neral scientific merits of Dr. Brinkley, and on the approxi-^ 
mations that he has made to the solutions of these jn'oblems. 
The learned ih'esident gave a history of the jirogrcss of side¬ 
real astronomy, and jiarticularly of tlio inejuiries made re¬ 
specting parallax, or the differences of the angles made by 
fixeil stars with the two extremities of the eartifs orbit.—He 
detailed the opinions or observations and experiments of 
Galileo, Flamsteed, Hooke, Bradley, Mitchell, Herschel, 
Cassini, LaCaille, and Piazzi. He state<l that Dr. Brinkley's 
latest and most refined result on the parallax of « lajrce 
(the star in which he has most invariably observed the phe¬ 
nomenon) of one ^4>iid and a few hundredth parts, is not 
opposed to Dr. Bradley’s view of the subject, or to the pho- 
tonictrical considerations of Mr. Mitchell and Mr. Gauss. 
He stated that vv'ith resided to the soulljciii motion. Dr. 
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Brinkley’s opinion was supported by that of other astrono¬ 
mers. These questions,” added the illustrious President, 
‘‘ are not matters of useless controversy, nor even of mere cu¬ 
riosity ; all the laws, all the phaiiiomena of astronomy, are 
more or less connected with them. The fixed stars are in 
the system of the heavens, what land-marks or (he extremities 
of baselines are to measures upon the earth; and the correct¬ 
ness and use of our calculations depend upon the supposition 
of the permanency of their arrangements.” 

In waiting,” he continued, “ for new elucidations on this 
subject, he could not but congi*aLulatc the Society on the existing 
state of astronomy and the number of its cultivators, which 
rendered it impossible that any great problem could long re¬ 
main unsolved. “ Whilst such philosophers exist,” he said, 
‘‘as Dr. Brinkley ut Dublin; M. Bessel at Kbnigsberg; Dr. 
Schumacher at Allona; Arago at Paris; Olbers at Bremen ; 
and Gauss and liardinge at Gdttingen; the science cannot 
but be progressive, its results cannot but become more per¬ 
fect and more refined. The improving state of astronomy 
abroad, and tlie incrt*ascd j)erfection of instruments, ought,” 
haid the learned President, “ to be subjects of congratulation 
to us, not of jealousy t)r uneasiness—for the language of 
science is universal; she is of no country; her results are 
for the wliole human race; and belong not merely to the pre¬ 
sent generation, but to jiuslerily. And Astixjiiomy above all 
branches of human knowledge deniuiids for its advancement 
the co-operation of philosophers in the most remote parts of 
the globe,”—Amongst other instances of this truth, he gave 
the fact, that the return of the Comet within a period of four 
years, calculated by Kncke, would not have been verified, but 
for the observatory csiablislied by the liberality ol' Sir Thomas 
Brisbane in New Soiilh Wales. 

After comparing the astronomy of ancient aiul modern na¬ 
tions, and pointinjr out tlic improved state of this science as 
one of the great cliaracteristics of the present times, he con¬ 
cluded by some observations upon its utility, and its effects in 
enlightening and exalting the human mind. 

“ By means of this science,” added tlie learned President, 
“ the trackless ocean is safely navigated, and in unknown 
seas the distance of the vessel from known land discovered: 
all vague and superstitious notions respecting the heavenly 
bodies, which in, ancient times had such an effect upon the 
destinies of nations and individuals, h^ve vanished, Man, 
acquainted with his real situation in the scalje of the universe, 
has learned likewise to appreciate more distiri^ly, his objects, 
and the cud of his cicalion,—a mere atom fixed ujmn a small 

point 
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point of space, and limited as it were to moments of time,— 
yet by his intellectaal powers he has elevated his mind from 
the minute base of the earth unto the heavens, and measured 
and even weighed bodies at many millions of miles distant 
from him, and some of tliem invisible except by instruments 
of his own invention :—he has been enabled to predict their 
past and future changes, and to account for those motions of 
them, which at first view appeared disorderly, by constant and 
immutable laws: and as his science has become more perfect, 
so he has seen more distinctly the order and harmony of the 
system of tilings, and the wdiole of created nature, exhibiting 
one design of perfect wisdom, a single work of infinite power. 
This is a short sketch only of the speecli:—after which the So¬ 
ciety proceeded to the election of Officers, when, on the ballot 
being closed, it was found that the following were the lists: 

Of the Old Council, —Sir Iliunjihry Davy, Bart.; William 
Tliomas Braiule, Est]. ; Samuel Goodenough, Lord Bishop 
of Carlisle; Major llionias Colby; Jtihn Wilson Croker, 
Esq.; Davies Gilbert, Esq.; Charles Hatchett, Esq.; Sir 
Everard Home, Bart.; John Pond, Esq.; William Hyde 
Wollaston, M.D.; Thomas Young, M.D. 

Of the Council. — William liabington, M.D.; Francis 

Baily, Esq.; John George Children, Esq.; John William, 
Viscount Dudley and Ward; John Frederick William ller- 
schel, Esq.; Captain Henry Kater ; Thomas Andrew Knight, 
Esq.; Alexander MacLeay, Esq.; Sir T. S. Raffles, Knt.; 
Edward Adolphus, Duke of Somerset. 

President .—Sir H. Davy. 

Treasurer .—Davies Gilbert, Esq. 

Secretaries .—W, T- Braude, Esq, and J, F. W. Herschel, 
Esq. 

Foreign Secreiarij .—T. Young, M.D. 

The Society dined together at the Crown and Anchor; 
The President in the chair, supported by the Rigltt Hou. 
Robert Peel, and Lord Bexley. There were present most of 
the distinguished cultivators and lovers of science. Several 
speeches were made, showing the flourishing state of science 
and of the Society, and the harmony existing between the 
patrons and votaries of science. 

Dec. 9-—Three Series of Astronomical Observations made 
at Paramatta, were communicated by Sir Thomas Brisbane; 
and the reading was commenced of An Explanation of an op¬ 
tical deception produced by viewang the s})okes of a revolving 
wheel through the intervals of vertical bars. By P. M. Roget, 
M.D. F.H.S. 

Dec. 16.—The reading of Dr. Roget’s paper was con¬ 
cluded ; 
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eluded; and a paper was read, communicated by the Presi¬ 
dent, On a new Photometer, by A. Ritchie, A.M, 

Dec. 23.—Two papers by the Rev. B. Powell, F.R.S. were 
read, supplementary to a former paper, relating to the Solar 
Light and Heat :—when the Society adjourned to January 13. 


linn-^:an society. 

Dec. 7.—W. G- Maton, M.D., Vice-president, in the chair. 

Mr. Sowerby exhibited some specimens of Beryl from the 
Mountains of Morne in the county of Down. The reading 
of the Third Part of Dr. Hamilton’s Commentary on the 
Hoi'fvs Malabaricvs was continued. Among the plants which 
were the subject of investigation were the following: Codda 
Panna^ Niti Panna^ Todda Panna^ Katoulndel^ Tsjaka Ma- 
7 am, Ala Maram, A)w7ia Maram, Aitsjeli, Kata Tsjaka, &c. 

Dec. 21.—A letter from Mr. Yoiiell was read, stating that 
Ardea cayaaensis had been taken near Yarmouth : also a fine 
specimen of the Gi'cen Ibis ol Latham, and wliich had been 
deposited In the Norwich Muse.ium Mr. Y. also corrects 
some erroneous statements of Mr, Bewick respecting the 
lieu aira. 

Read also an account, by the Rev. W. Kirby, of a remark¬ 
able Fungus, wliicli he names Afractus, and places between 
Clathrub and Phallus: aiul a Description of such Genera and 
Species of Insects, alluded to in the “ Introduction to Entomo- 
logy” of Kirby and Spence, as Hjipearnot to have been before 
sufiicicutly noticed and described: by the Rev. W. Kirby. 


(.EOLOGICAL SOCIETY. 

Dec. 3. —A notice was read, “ On some Fossils found in 
tlic Island of Madeira;’’ by tlu* late T. E. Bowxlich, Esq. 

Ill this notice, the author describes a formation of branched 
cylindrical tubes incased w^ith agglutinated sand, which occur 
in great abundance near Fanical, 15 miles from Funchal, in 
the Island of Madeira. Mr. Bowclich is inclined to refer these 
to a vegetable origin. They arc accompanied by shells, some 
decidedly terrestrial, and others wdiich appear to belong to a 
marine genus. In conclusion, some account is given of the 
general features and structure of the neighbouring district. 

An extract of a pajier was then read, entitled ‘‘ An Inquiry’ 
into the Chemical Composition of those Minerals which be¬ 
long to the genus Tourmalineby Dr. C. G. Gmelin, Pro¬ 
fessor of Chemistry in the University of Tubingen, and For. 
Mern. G.S. 

Pr<^f<'ssor Gmelin, in this memoir, details at length, the 

various 
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various analyses of minerals of the Tourmaline family which 
have been made by former chemists. He then describes the 
methods which he adopted in his own experiments, and adds 
the results which he obtained from them. 

The author divides the different species of Tourmaline into 
the following sections: 1st, Tourmalines which contain 
lithion; 2d, Tourmalines which contain potash or soda, or 
both these alkalies together without lithion and without a con¬ 
siderable quantity of magnesia; 3rd, Tourmalines which con¬ 
tain a considerable quantity of magnesia, together with some 
potash, or potash and soda. 

‘‘ It a})pcars,” he says, in conclusion. “ that when wc com¬ 
pare the analyses of the different species of Tourmalines, the 
most essential iiigi'cdients are boracic acid, silica, and alii- 
miue, w’hosc relative quantities do not vary luucli. It appears 
further, that any alkaline substance, though in no considerable 
quantity, may be likewise an essential ingredient. The dif¬ 
ferent nature of these alkaline substances may be enqdoyed 
by the chemist, as we have used it. to divide these minerals 
into different sections. But it will a))peai to he quite useless 
to attempt to give mjncralogical fornmUe for the chemical com¬ 
position of these minerals, when it is considered: Isl, that we 
can by no means rely upon the correctness ol* any statement 
reganling the quantity of oxygen in lioracic acid; 2dly, tliat the 
quantity of alkaline bases, wliose oxygen would be unity, is so 
small, that it cannot be determined (with sufficient accuracy) 
wnthout great errors hi the computation of tlic relati\e (juantity 
of oxygen in the other ingredients; Sdly, that in one speties no 
account could be given of a considerable loss of weight. He 
lias, however, calculated the quantitie-. of oxyg<Mi in every 
species, wdth the intention of comparing llie sum of the oxy¬ 
gen contained in the bases, with the sum of that contained in 
the acids, viz. boracic acid and silica. The result of this cal¬ 
culation is then fullv stated. 


ASTRONOaMICAL sociETy. 

Dec. 10.—At the meeting this evening, the publication of 
the Second Part of the First Volume of the Memoirs of the 
Society was announced, the contents of which will be found 
in our Notices respecting new Books,” 

A paper, drawn up by Dr. Gregory, was read, containing 
a Description of a Box of Rods, named the Rhabdological 
Abacus, presented to the Society by the family of the late 
Henry Goodwyn, of Blackheath. It appears that these 
rods were invented by TVTr. Goodwyn, for the purpose of' fa¬ 
cilitating the multiplication of long numbers of frequent oc- 

currence; 



46.5 


.hiionottu^'dl Soavfij, 

curreiice; they wore probably suf>j^este(.l by Nupior’b Rods, 
and tire, for tfie purposes which the iinentor had in view, a 
great improvement upon them, 'fhe lods, whicli are square 
prisms, contain on each side successively the proposed num¬ 
ber in a nniltiplicaiid, and its seveial multiples up to 9 times; 
and these in the se\eral series of rods are repealed sufficiently 
often to serve for as extensive multiplications as are ever likely 
to occur. I'luis, if the four faces of one rod contain respec¬ 
tively, once, twice, three tijnes, and four times a proposed 
multi})licaiul; aiiollier rod will exhibit in like mannei 2, 3, 4, 
and 5 times the same; a third rod 3, 4, 5, and 6 limes the 
same; and so on, to ftinr, and in sc^eral cases, more rods. 

The numbers are arranged uuifonuly u})on equal and equi¬ 
distant compaitinenls, while, at a small constant distance to 
the lefl of each j)roducl, stands the number 2, 3, 4, 5, &e. 
w'liich It repiesenls. Ilejiee, in jieiforming a multiplication, 
tile ojierator has only to select from the several faces of the 
rods the distinct })ioducts which belong to the respecti\e digits 
in tlie multiplier, to place them in due order abiwe each otlier, 
to add them up while they so stand, and write down their 
sum, wdiicli is evidently the entire product uquirod, and ob¬ 
tained witliout iJie labour of multiplying for each separate 
product, or (wen of writing those products down. For still 
greater convenience, the rotls maybe arranged upon aboard 
vvitJj two parallel projections placed aslant at such an angle 
as of necessity produces the right arrangement- There are 
blank rods to ])lace in those lines wdiich accord with a cypher 
in the inultiplioi ; and the arrangement may easily be carried 
on from the bottom product upwards, by means of tlie indi¬ 
cating digits. 

A letter was road from Captain Ross, a member of this 
Society, giving an account of observations made on the Oc- 
cultation of Jiqiiler by the Moon on the 5tli of April last; 
transmitting also an account of observations u}X)n the same 
occultation, by IVlr. Raniuge, of Aberdeen, with one of Iiis 
ow'H 25-fect reflecting telescopes. 

Mr. Ramage observed the immeruon. On the approach of 
Jupiter’s satellites to the moon no diminution of their light 
was perceptible. On coming into contact w ith the moon’s dark 
limb, they did not disappear instantly, like fixed stars, but 
Ibrnied un iadeiitatioji or notch in the limb, as if they were 
imbedded in it, but were at the same time separated from it 
by a fine line of light. This indentation continued visible 
until about half their diameters were immersed, when it dis- 
ajjpeared. All the satellites presented this phaenoinenon ; but 
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the 4th and 3ril with tlie greatest distinctness. On Jupiter’s 
approach, no difference of liis light or shape was perceptible; 
but after the contact Iiad taken place, he appeared to exhibit 
no deficiency of disc, but presented a complete figure, us if 
placed between the moon and the earth; this appearance 
continuing for a few seconds. When the jdanet was almost 
entirely immersed, his retiring limb appeared as though it 
were considerably elongated, or Ibrined a segment of a jniich 
larger circle than had been previously presented. The posi¬ 
tion of Mr. Kamage’s telescope did not allow him to observe 
the emersion. 

Captain Ross was prevented by the state of the weather 
from seeing the immnsion^ but v^as fortunate enough to ob¬ 
serve the emnsion, seeing first, a considerable clon^afioTi^ 
which gradually diminished as more of the planet appeared 
from behind tlic moon. 

Part of a letter was read from Mr. 11. Cornfield, a im*mbcr 
of this Society, in reference to the same occukatioii. He ob¬ 
served it at Northampton with a good Newtonian reflector. 
Mr.Cornfield and two other contemporaneous obserxers, with 
good instruments, noticed, that wlieii Jupiter had about half 
disappeared, there was exhibited uii adhesion or protuberance 
on each side of the planet, which as Ju})iter sunk behind the 
moon, became larger and larger, so tliat just before the entire 
disa])peai'anee of the planet it exhibited a considerable elon- 

§ ation deviating greatly lioin a circular curve of the same 
iameter as the piunet- 

Phaenoniena somewdiat analogous, expecially in reference 
to the indentations and adhesions, w ere noticed by sex oral 
astronomers, who observed the transit of \'enus in 17(i9.—See 
the accounts by Captain Cook, Mr. Cliarle.s Green, Mr. Charles 
Mason, M. Pingro, &c. in the Philosophical Transactions for 
1770 and 1771, xvhich are here adverted to, because the con¬ 
sideration of kindred jihaenomena ma) assist in the explication 
of the whole. 


KOVAL ACADLMY Ol' SCIENCES OF PAIllS. 

Jul^ 19.—The Academy continued the examination of the 
questions addressed to it by the Government, relative to the 
precautions required in the use of steam-engines. M. Chc- 
vreul read a Memoir on different species of bile, and in parti¬ 
cular on the presence of cholesterine in human bile and in 
that of the bear. 

July 26,—M. Roques proposed to Ibund a prize for the dis¬ 
covery 
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covery of a method of rcMidcring the cornea transparent.—M. 
le Baron Blein communicated a new Memoir on Colours.—M. 
Gay-Lussac gave an account of an experiment relative to Mad. 
Gervais's apparatus, which j)roved tliat a very small (juantity 
only of volatilized wine could be collected by its means,— 
M. Latreille read a note on a new genus of Spider, which he 
has named Mjjrmccia, —M. Y\art made a verbal report on 
the Agricultural Annals of Roville, published by M. Dom- 
baslcs. A I’eport was receivLtl from M. Bose, on a sj)ecies of 
Leech found at MarlinUpie ; and another from M. Cauchy, on 
the mallieinalical researcfies of Professor Simonoff of Casan. 


LX XXI11. Intclh^oK'c and Miscdlanrous Articles. 


ACCOUNT or AN r\VAII N \ TlON OF 1 USFD CHARCOAL. 

HV LARDVl n \ANUXEM. 


sj)eciineii cx imincd v\ns sent to Dr, Cooper by Pro- 
-*■ fess(>r MaciiLven of Ni'w York, who obtained it by means 
of the deflagrator in\cnted by Dr. 1 hire. 

Dr. Coojier was so good as to present me with the fused 
charcoal, knowing that I was extremely desirous of experi- 
nientiiJg upon it, being very sceptical as to its resulting from 
the fusion of the eaibonaceous part of the charcoal, believing 
on the contrary that it was little else than the metallic, earth}’^, 
saline, or alkaline materials, jnobabl^ enveloping charcoal in 
the black globules, or if M<in were present, combined with that 
nu^tal, constituling a product analogous to steel. 

opinion lli it the fused eliarctsil in (juestiou w'as derived 
from the impiiritit's of the charcoal, was principally owing 
to the sources of error not lia\ing been 3'cmo\ed ; and that 
these source'* are lerj considerable, is well known, not only to 
those who have been engaged in the analyses of tlie different 
kinds of our ordinarv combustible substances, but is obvious 
to the common obseiwcr, bj’ the quantity (jf ashes which is 
left, when wood or coal has been incinerated. 

Dr. Macneven did not mention that he made any experiment 
upon the fused charcoal, other than that of ascertaining its 
comparative density with sulphuric acid, in which liquor it 
sunk. 

The fused charcoal consisted of one large, and one small 
globule, connected together by a thread, or thin bar of the 
same material, and resembled a double-headed shot; exter¬ 
nally its colour was black and without lustre, and was per¬ 
fectly opjujue. It weighed 2'5 centigrammes, or 0*385 of a 
grain. 


3 N 2 


In 



468 Account of an Examination if Fused CfuncoaL 

In the first experiment it was lieated red hot by a blowpipe in 
ft silver spoon with caustic potash, w hiqh had no action upon it; 
for when well washed and dried, the weiglit remained the same. 

It was then put into an agate mortar, pressed, and struck 
with considerable force: finding it yielded without breaking, 
and observing that it received a polisli, it was examined, and 
found to resemble iron. To confirm the analogy, it was next 
tried w'ith a file, which acted nj)on it as it \vould on soft steel 
or iron ; after this it was subjected lo a magnet, to which it 
readily attached itself; and lastly, with a’hainnier; by its great 
malleability conjoined wnth the characters just mentioned, it 
proved its identity with iron. 

The fused cliarcoal was next subjected to the action of nitric 
acid in a small platiiia capsule, there was no efli'Ct till the acid 
was heated, it then atfiicked the mass, \cry violently ilisenga- 
ging nitrous •fumes, and se))arate(l it into several j)ieces; al¬ 
though fresh additions of nitric acitl v\cre made, vet the whole 
did not dissolve. The iinatlacked ]>aU was separated from the 
liquor, and examined with a microscope; it still exliibited 
the same ajijicaraiice, and still v\as magnetic. I low ever, by a 
further division of the substance, it was all dissohed by nitric 
acid, except one small piece reseiM'd ihv exhibition. 

The nitric liquor was evaporated to (iiy irs^ ; nunlaticacid 
and water v\ere then added to dissohe tlie iron, which took up 
the whole of it, leaving a small ((uantity of whitish matter, 
from w'hich the lj(|Uorwassepai:il<Hl bv decantation ; this mat¬ 
ter resembled silex; the quantity, Jiowwer, was too small to as¬ 
certain correctly its nature, for it wt*ighe(l no moie than 0“()02.'5 
gramme. 

Ammonia added to the liquor, gave the unldish browui pre¬ 
cipitate of hydrate of per-oxide of iion ; separaled from the 
liquor, dried and calcined, it weighed O’OlTa, equal to 0‘0\*2 
gfaminc of metallic iron. 

Hence we have for result — 

Iron . 0*0^20 

Silex . ()W2a 

Loss . 0-0105 


dm. 0-0250 

From the results obtaiiud, it is very evuleiit that this pro- 
<luct of the fusion of cliarcoal must consist merely t>l'thc im¬ 
purities contained in the charcoal, and is not a fusion of 2 ts 
carhoHy as has been supposed : moreover, it must consist chiefly 
of iron; forits lustre, its being acted u})on by a file in the man¬ 
ner aforementioned, its great malleability, &c. &c., })rcclude 
all ulen of anv considerable intermixture of <»lher substances 

witli 
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with it. The great loss in the analysis is due to the violent 
action of tlie nitric acid U]M)Ji it (the capsule b<*ing small), also 
to the filing of the same, and to the great tliflicully of cor¬ 
rectly operating u])on so small a quantity of matter.— Journal 
of the Philadelphia Academy (f Nafmal Sacnccs, 

KXISTKXt'i: OF Tin: CHAI<K FOKMATJON IN NORTH AMEUICA ? 

(Jeologists have hitherto believed that the Chalk Forma¬ 
tion is entirely wanting in America : Thus, Messrs. Conybeare 
and Plhllips, in their (Outlines of the Geology of Fngland and 
Wales, observe (p. G7): “Chalk has not been found in any 
jKirt either of XoUh or South Ainciica yet explored, and Mr. 
Maclure })ositi\ely asserts that it does not exist on that conti¬ 
nent.” Dr. Ihgsby, hovvexer, in his notes on the geograjihy 
and geology of Lake Huron, piinted in-the newly published 
Fart of tlieCleological 'rrain act ions, states (j). 191), whilst de¬ 
scribing the secondarv locks of tliat disliict, which are a por¬ 
tion of an iunnensc basin that extends from the southern shore 
of Luke Winiptg, through Lake Superior, &c., to the Gulf 
of Mexico, that “Dr. Wright, Inspector of Hospitals,//as 
specimen (f chalk fom tin' neip^hbou) hood (f I sale Superior J 
'riiis statement a}ij)c;irs to demand an examination of the lo¬ 
cality, in order that so important a circumstance ma^ not rest 
for proof merely on the characters of a specimen. The sub¬ 
ject is one of much interest in geology, and worthy of imme- 
tliate attention. Wi‘would suggest the determination of the 
)ioint to the American Geological Society. 


THE TRUMPETEll-BIJin, A TRUE VENTUILOOUIST. 

Dr. Traill informs iis, that one of his friends in Liverpool 
has a living specimen of the Psophia (repitansy the IVmnpelcr 
of Kiiglish ornithologists. It is, he says, a ^ery social bird, 
following every iiuii\i<hjal of the family, and allowing itself to 
be carcssetl. The noise it makes has been supposed by some 
naturalists to have proceedetl from the anus: but Dr. Traill 
has ascertained lliat the l)ird is a genuine veyilriloquist^ of the 
most perfect sort. In this specimen, loo, the bill is remark¬ 
able, by having the lower mandible about one quarter of an 
inch longer than the upper. I'liis seems to be the usual form 
of the bill, but may easily be lost in dead specimens, or in 
stuffed skins.—Some of the frog tribe are also remarkable for 
their ventriloquial powers.-- Pdbu i 'hiL xloim. vol. xi. p. 417. 


GRANITE COLUMNS. 

The first of the. immense columns designed by Mr. Snnrke 
fur the interior of the King’s Library, w'as delivcretl at the 

new^ 
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new building on Friday, the 19th of November: they are of 
the red Peterhead granite, and the shafts twenty-one feet six 
inches long, in one piece. It is intended to have them hij^y 
polished; and as they are the produce of our own country, and 
superior to any brought from Egypt and deposited at the 
Imiseum, tliey are interesting in a national point of view. 

Calendar of Flora^ Fauna^ and Pomona^ at field in Snssex^ 
continued from November 22 to Decembtnr 17. 

Nov. 22. St. Cecilia.—Prodigious quantity of rain, the 
marshes still flooded, liulfinches already numerous. 

Nov. 25. St. Catherine.—Fair day. Tussilago fragj^avs 
begins to blow. Viburnum Tmus in flow'cr. 

Nov. 26.—White frost. I observed today u number of Linnets 
devouring the seeds on the old standing dry stalks oi CEno~ 
ihcra biennis in the garden. The Anemone hortensis is in 
flower today—a circumstance that not unfre(|uently occurs in 
tlie winter months. There are also flowers left here and there 
on Marygolds, Leopard's-banc, and other plants. 

Nov. 27.—The Rooks and Daws very clamorous as they pass 
over to and from their pastures in tlie morning and evening. 
M’^et weather. 

Nov. 29.—A change in the weather this evening, \^hich 
was indicated by Iiead-aches. The wind I’cll, and tlie sky be¬ 
came very cleai', so Unit I had an excellent opportunity of ob¬ 
serving both Saturn and Jupiter soon after their rising*. Some 
Polyanthuses and Primroses in blow. 

Nov. 30.—Hard rain tlie whole day. 

Dec. 1.—The marshes and low meaxlows flooded. Wild¬ 
fowl seen in the waiter. 

Dec. 2.—A clear morning and stormy afternoon again fol¬ 
lowed by a night of heavy and continual rain, which produced 
a great flood in the meadows of the Medwa 3 \ 

Dec. 6.—Fair day: from the motion, however, of a paper kite 
flying in the air 1 predicted rain, which fell in torrents at 10 
r. M.f Polyanthuses blow here and there. 

Dec. 12.—Weather at length fine, open, and mild: the Hal¬ 
cyon 

* I noticed again tonight the ph.'eaomcnon of brilliant coloiirb prodneed 
by looking at the stars with a vibrating telescope. Aldebnran showed tlie 
most glowing red in great abundance Capella red, bine, yellow, and black 
interstitial spaces. I cannot account for the fact that the planets never pro¬ 
duce this phaenomenon. It looks as if there were some great diflTcrcncc be¬ 
tween borrowed and original light. See the Phi!. Mas. for last March. 

J Progmstieaiion of the change of wind .—Having frequently amused my- 
on fine Sunday evenings in summer with a very large p»pcr kite, 
in order to watch the different currents of wind in the air, I had occasion 

to 
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cyon days seem really to have set in this year, and to have bc- 
gun on the very day stated in tlie Roman Calendar as Z>ze^ 
Alcyonii for Just night the change of weather took place. 

Dec. 16-—The Halcyon days continue to afford pleasant 
weather for winter, the air being calm and mild. The Sweet 
Coltsfoot is in full flower all over the garden; for I find that 
this s])ccies increases with me so as to become a terrible weed, 
whereas the White Coltsfoot seldom becomes troublesome by 
its increase. 'Hie Laiircstine Viburmiin Tinus in flower. 

Dec. 17.—Mr. B. M. Forster discovered Agariais xnolaccus 
in the garden today, which is unusually late in the year. 
This is the species called Blewits or Waterflaps. The spe¬ 
cimen found today was of an unumally pale colour, and rather 

buff than \iolaccous.- 

METEOROLOGY. 

To the Editors of the Philosophical Magazine and JomiiaL 
Gentlemen, 

In onler to reply to Dr. Burney’s letter in your last Num¬ 
ber, I have looked over my Journal, and find the observation 
on the barometer on die morning of the 12th of October, is 
put down 29*75 ; and aldiough I have for ciglit years been in 
the c<Mistant habit of noting dow n the indications of the se¬ 
veral iiistruinenis, I will not be })ositive that it is in this in- 
sUmce correct, on the contrary, us tlie morning was stormy, I 
am inclined to think with Dr. Burney, that tliere is an error, 
and that it should be 28*75. In looking over my observa¬ 
tions for the last eight years, I find that the barometer has 
sometimes stood as higli as 60*0 during a storm, but this is 
unusual. 

I am of opinion that tlie observations are most valuable, 
when taken simultaneously. I am also of opinion, that it 
would tend materially to elucidate Meteorological Science, if 
some scientific person in Scotland-}- would undertake to make 
observation simultaneously with us. I understand the ther¬ 
mometer ill Scoliatid, a week or two since, was as low as 16. 

boston, 25th Dec. 1824. Yours &c. S AMU EL Veall. 

to notice the following curious fact,—that when the kite on mounting very 
high acquired a diftcrent direction from getting into a different current of 
air, the wind usually blew (ix>in the same quarter on the earth’b surface be¬ 
fore the expiration of 24 hours. Thus the changes of the wind seem to take 

f lace first in the higher regions of the air, and are propagated downwards. 

have confirmed this experiment, and established the fact, by the use of 
small air balloons, but the kite answers the purpose quite as welt. 

• See Ferenniat Calendary or Companimi to the Almanack, i. vol. 8vo. 
(Published by Harding and Co. Finsbury Square,) 1823, under Dec. 12. 

f See B Meteorological Regist^ for 18^, in our present Number, kej)l 
in the northernmost p irt of Scotland. 


LIST 
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LIST OF NEW 1>ATENTS. 

To Louis Lambert, of No. 10, Rue cle la Gout, Paris, anil C*annon» 
^troet, Loiulon, For improvements in the material ami maniifHcturc oF pa¬ 
per.—Dated oFNo\embcr 18!sJ4.—(i months to enrol spceiFication. 

To Stephen Wilson, oF Streatham, Surry, esijuirc, who, in consequence 
of communicutions made to him by a certain Forei^^ner residing abroad, is 
in posses-ion oF a new iiianuFaetiire oF staffs with transparent nml co¬ 
loured figures called “ Diapliane Stuffs.”—^oth November.—6 niontlis. 

To William Shelton iluruett, ol’Ncw London-street, London, merchant, 
for certain improienieuts in ships’ tackle,—;^otli November.—(> months. 

To John O^biildc'-toii, oF Shire Brow within Blackburn, Lancashire, 
calico-wcaxer, For Iiis improved metliod of making heuld'- in the w^euving 
of cotton, silk, woollen, &c.—21Hb November.—(i months. 

To Thoniiib Hancock, of (joswell Mews, fioswcll-street, Middlesex, 
patent cock munuFactnrer, For iiis method of making or inanuFactiiring an 
article which nui) be in iniinv instance-, substituted for leather, and be ap- 
[ilicd to various other useful purposes.—2lfth November. — (> months. 

To William Purnival, oFAiuleiton, (’heshire, salt-manufacuirer. For cer¬ 
tain improvements in the nvmufacture of salt.— 4th December.—(> months. 

To William Weston Young, of Newton Nottage, (ilamorgunshirc, en¬ 
gineer, for certain improvements in m inufaetnring salt, part of which arc 
applicable to other useful purposes, -4th December.—4 montlis. 

To John Hillary Suwerkrop, of Vine-street, Minories, London, merchant, 
who, in consequence of a communication made to hiinbv a certain foreigner 
residing abroad, is in possession of an apjiaratus or machine, which he 
denominates “ A thermophore, or a portable-mineral or river-water bath 
and linen-warmerand also For other apparatus or iiKichnies connecteil 
therewith for filtering and heating water,—4lh December.—2 months. 

To George Wyeherlc\v, of MJiucliurch, Salop, saddler. For improved 
methods of making saddle's and side-saihlles.—4th Deceiiiber.—(5 months. 

To Robert Dickenson, oFPark-street, Southwark, Surrv, For Ins improved 
ail-chamber For various jvnrposes.—/th December.—(> months. 

To John Thompson, of Pembroke place, Pimlico, and of Loudon Stcel- 
Works, Thames Bank, CJicKea, For his improved motle *)( making refined, 
or, what is commonly called, “ casi-stecl.”— Dth Dcreinber.—2months. 

To Robert Bowman, of Aberdeen, Scotland, chain cable maker. For his 
apparatus for stopping, releasing, and regulating chain and other cables of* 
vessels, which he clenominates (‘lastic stoppers.”— bth Dec.—4 months. 

To William Moult, of Lambeth, Surry, engineer,For Ins improvement or 
improvements in working water-wheels.—9th December—(J months. 

To Sir William (Jongreve, of CVcil-btrect, Strand, Middlesex, baronet, 
for his improved gas-meter.— 14th December.—H months. 

To Samson Davis, of Upper East Sinithfield, Middlesex, gun-lock maker, 
for his improvement'> ajiplicablc to fire-arms.—18th Dec.—G months. 

'J'o David Gordon, of Basinghall-street, London, esquire, For certain 
improvements in the construction of carriages or other machines to be 
moved or propelled by mechanical means.— 18th December.—G months. 

To Samuel Roberts, of Parke Grange, near Slieffield, Yorkshire, silver- 
plater, for his improvement in the iimnufacture of plated goods of various 
descriptions.—18th December.—2 inonths. 

To Pierre Jean Baptiste Victor Gosset, of Clorkenwcll Green, Middle¬ 
sex, for certain improvements in the construction of looms or machinery 
for weaving various sorts of cloths or fabrics,—18th December.—G montlis. 

To Josepli Gardner, smith, and John Herbert, carpenter, both of Stan¬ 
ley St. Leonards, Gloncestcrshirc, for certain improvements on machines 
for shearing or cropping woollen cloths. 18th December.--2 months. 
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